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1.0 INTRODCTION

The marine fishery resources of Connecticut exist in  a
diverse and unique assemblage of finfish, shellfish, and
crustaced. The location of Long Island Sound in
mid-temperate latitudes, its protected, relatively shallow
geomorphology, and its high nutrient load, seasonally mild
temperature, and low salinity make it wunique both as
spawning and nursery habitat and as a lecation in which many
coastal species pause to feed during seasonal migrations.,

Management of coastal resources in Connecticut by a
variety of state agencies has been increasingly active in
recent FEArsS. The carliest activities required
implementation of legislatien by the Connecticut General
Assembly while initial agency activities began with the
development ©f a marine fisheries progir-am in 1954 under the
auspices of the former Connecticut Board of Fisheries and
Fame. Subsequent fprogram developments included the
acquisition of a marine research vessel and employment of a
mar-ine fisheries biologist.,

. More recent evolution of ccastal resource management
has included passage oFf the Connecticut Coastal™ Area
Managemant Act in 1979, the institution oFf a Division of
‘Aquaculture in  the Department of Agriculture for the
administration and management of state—cwned shellfish beds,
a reorganization providing for a Marine Fisheries Frogiram
within the Bureau of Fisheries of the Department of
Envirenmental Frotection (the former Board of Fisheries and
Game), and the development of both a Sea Grant Program with
a Marine Advisary Service and a Department of Marine
Sciences within the University of Connecticut at its Avery
Foint, Groton campus.

While there has been much attention given te marine

resources during the Fpast twenty-five years, actions
relating to the central issue of this document — management
of marine resources — have often been Fragmented. In many

cases, the importance of Conpnecticut’s marine resources, the
characteristics <f their users, and a description o©f the

ever~changing management community has eluded efforts to be
documented in one volume.

The purpose of the present effort is te prepare a
Marine Resources Management Flan for Connecticut which will
cerve as a comprehensive strategy forr intelligent planning
of coastal resource use. It is intended to provide planners
with a single scurce of informatioen abeout Connecticut’s
valuable marine resources, to indicate which of its citizens
have an interest in those rescources, and to illustirate who
in the management community are responsible for ensuring the
wise use of oUr resources. More importantly, however, the
plan will become a policy document For- use by managers in

!



plarnning for future development and use of Conpecticut’s
coastal resources.

The plan will be developed in twoe parts. Fart One is a
description of Long Island Sound (LIS), its resources and
users, the ecénomics of marine resource use, and the

resource management community at  the state, local and
federal levels. It is intended that Fart One provide an
informative documentation of fact ta assist citizens and

Flanners in their management e¢fforts.

Fart Two will present geoals and objectives for marine
resource use and will detail policies for management that
evalve through review by other agencies and the general
Fublic. FPeolicies will relate principally to the use of
resources by recreational and commercial fishermen, as well
as to the philosophies and intentions of the management
agencies in providing stable, productive and valuable
resources forr the public geood.

Nothing in Fart Twe will be -considered as a final
product, that is, incapable of being changed. Rescurces as
well as  management strategies - are dyrmamic in their
perfermance, inflexibility in management planning will cause
a fFailure in the process and we hope to avoid such pitfalls
by aveiding ;Eflexible approaches to management problems.

Development of the Connecticut Marine FResources
Mamagement FPlan is being funded for a two—year periced by the
Connecticut Coastal Area Management Program. Responsibility
for development of Part Une rests with the DEFP~-Bureau of

Fisheries, Marine Fisheries Program. Development of Fart
Two will be a jeint effort of the DEF~Bureau of Fisheries,
the DEP-Planning & Coastal Management LUnit, and the

Department of Agriculture, Division of Aquaculture.



2.0 The Rescurce Management Community
Z.1l EState Government

There are two principle agencies responsible for the
mangement of Connecticut’s marine resources. Within the
Depair-tment of Envirenmental FProtection (DEP), the Planning
and Coastal Management Unit, based in Hartford, excercises
broad autherity over the use and development of the
shoreline and man‘s activities there which may affect marine
resources, This authority is excercised in cooperation with
coastal communities upoen development of community coastal
area use plans.

The DEP Bureau of Fisheries 1s responsible for  the
management of finfish, lobster, squid, and crab rescurces
living within the waters of the State. The Bureau’s main
office is located in Hartford, €T and functions as the
administirative and federal aid office for the inland and
marine Fisheries programs. The Marine Fisheries Headquarters
of the Bureau is located in Waterford, CT. This site
supports field marine fisheries research and management
activities of the Lepartment and the marine conservation law

enforcement program, and  serves as  the operations and
maintenance facility for marine program activities. The
headquarters_ houses seven fisheries biolaogists, sSEVen
conservation Fficers, clerical and support staff, and

sever-al technical assistants emplored on various field
Frojects.

The second agency . involved in mar-ine resource
management 1is the Department of Agriculture, Division of
Aquaculture located in Milford, CT. The Divisien manages
all molluscan shellfish resources (except squid) in State

waters outside of town jurisdictioens other than those in the
towns of Milford, West Haven, New Haven, and Westport.

A third agency with some responsibilities similar to
those of DEF and Agriculture is the Connecticut Department
«f Health Zervices in Hartford which excercises certain
contraols over the harvesting, processing, and distributicn
of oysters and clam species te  assure that they do rnot
present a health hazard to consumers.

The three management agencies, Environmental Frotection,

Agriculture, and Health Services are respansible For
licensing and the cellection of fishery statistics where
such activities are. mandated. In addition, IEF and

Agriculture are responsible for the regulation of coastal
fishing activities when such requlation is necessary for the
conservation, preservaticen and management of resources or
for- the well-being of participants in the fisheries;, Health
Services may requlate aspects of the shellfish industry when
the health of citizens may be jeopordized.



Licensing <«f fishing activities ip Connecticut is
authorized by the Conmecticut General Statutes (CGS). All
commercial fishing activities are covered by license, permit
or registration. The DEF issues 11 types of commercial
fishing licensés and registrations, a lobster dealer
license, and a party and charter vessel registration with
fees ranging from $5 to $300 (Sec. 2€-14Za).

In contrast, virtually  all recreational fishing
activities are unlicensed. The exception to this generality
is the “’persconal use” {(non-commercial) lobster license
issued by the DEP for a fee of ten deollars, and many of the
minicipal shellfish harvest programs  for  oyster, bay
scallop, anmd softshell <or hardshell clams. Frogi-ams
administered by municipalities will be addressed in Section

A
Eala

The Division of Aquaculture leases waters under the
Jurisdiction of the State to private persons or Firms, For
Ferieds up to ten years at a time, for the purpose of
planting and cultivating shellfish Sec. 2e-134)., In
addition, three licenses are issued. which govern use of
orster vessels (Sec., 26-Z12), taking orsters from natural
beds (Sec. Z6-213), and taking ‘conch (Sec. Z26-213) .
Licensing requirements for harvesting from waters uander

. DN g . . . . . - -
municipal jurisdiction will be discussed in Section Z.3.

The Department of Health Services issues twoe  types  of
commercial shellf¥ishing licenses;, permits for harvesting in
closed areas (Sec. 13-39), and certificates For harvesting
from open waters, and for processing and distribution (Sec.
13~-52).

The DEF requires submission of catch  and effort
statistics from all holders of marine fishing licenses,
Fermits, and registraticons. Depanding on the type oFf
license, however, this requirement can be extensive or
almest nen—existant. Resident and non—-resident commercial
lobstermerr and  trawler operators, noen—resident  lobstermen
who only land in Connecticut, lobster dealers, purse seine
vessel operators, commercial shad Fishermen, party and
char-ter vessel operators, and personal use lobster license
holders are required to record information on catch  and
fishing effort, or receipts of lobsters, on a daily basis,
on forms provided for this purpose. N

Commercial lobster and trawl fishing reports,- lobster
dealer reports, and lobster landing reports are submitted
monthly. Persconal use lobster, purse seine, and partr and
charter vessel repeorts are submitted at the end of the
7€ar, while shad reports are returned in July at the end of
the eight Adeek shad fishing season. All other
commercial license heolders (finfish, marine anmd inland bairt,



pound net, and blue crab licenses) submit annual summary
totals of their activities.

The Division of Aquaculture does not iequire submission
of catch and effort statistics for shellfishing, however,
accurate records are maintained which document the extent
and location of State—cwned shellfish beds leased by pirivate
parties feor cultivation and bharvest of arsters. The
Department of Health Services requires that natural growth
seced oyster harvesters, whe harvest in areas closed due to
pollution, submit monthly reports which document quantities
taken, their source, te whom they are sold, and where they
will be transplanted.

Management authority over marine resources is breoadly
vested in Title 26 of the Connecticut BGeneral Statutes.
Howsver, amendments to the statutes in 1380 (F.A. S0-164,
Tec. 26-15%a 0G35) granted the Department of Environmental
Frotection +egulatory autherity over a broad range of
Fishing activities in the coastal area. Activities which
are now managed by regulation are season and area closures,
limitations on species sizes and the gear by which they may

be taken, mesh size and other gear restrictions. However,
certain other management responsibilities continuwe to  be
authorized by statute. UChies among these are authority over

the lobstar resource (Sec. Z&6-157a) and several
site—;peciigz\area closures implemented during past years
“For-  a  variety oF social as well as conservation
reasons (Sec. ZE-154, 26-154a, Z6-169 through Z€-1835).

The regulatory process requires & maximum ofF  Four
menths toe complete. and consists of drafting and Departmental
review, public hearing, redrafting if appropriate, and
submission for approval to both the Regulations Review
Committee of the General Assembly and the Office of the
Attorney General. The process is similar te that required
oF any Unit or Bureau oF the Department of Environmental
Protection with one notable exception: the legislation
implementing regulatory authority over marine fishing
required that public hearings be held in coastal communities
which might be impacted by the proposed changes.

Mapagemant authority over shellfisheries alse is
vested in Title Z6 of the general statutes. Sections Z6-192
thirough  ZE-237  govern leasing of shellfish gr-ounds,
permissable gear to be used, and other required activities
such as the marking of boundaries and dumping of mud and
other substances on shellfish beds. Regulatory authority
granted to the Commissioner of Agriculture is restricted
to designating shellfish spawning beds (Sec. ZE-ZZO), taking
oysters FfFrom the Heousatonic River (Sec. ZE-Z3Za), and
setting daily limits on the take of orsters (Sec. 26-234a).

rd
Enforcement of fisheries statutes and regulations by



the DEF is implemented through the DEP - Bureau of Law
Enforcement. The marine staff of this bureau has a varilety

of responsibilities which include conservation law
enforcement activities such as checking forr species less
tharn some prescribed minimum size, or For violations of
scason, arcea, and gear restrictions. Ancillary but
important duties include boating safety patrols,

investigation of boating viclatiaons, and cooperative law
enforcement activities with the National Marine Fisheries
Service, the U.Z. Fish and Wildlife Service, and municipal
and state police fForces within Connecticut and fr-om
adjoining states.

The Commissioner of Agriculture may appoint shellfish

wardens © in  ccoastal towns  {(Sec. Z6-209) and shellfish
policemen upon  applicatioen of commercial shellfishing
interests (Sec. ZE-208). These officers may assist in

detecting and prosecuting offenses against state shellfish
harvesting laws. Enforcement of provisions ofF shellfish
harvesting and distributien pertaining to public health is
the responsibility of local directors of health, folice
departments, and shellfish policemen,

[



2.2 Federral Government

Federal management responsibilities are vested in  the
Natienal Marine Fisheries Service (NMFS) for marine species
including marine mammals and endangered spercies and,
in cooperation with the NMFS, the WIS Fish & Wildlife Service
for anadromous fisheries such as Atlantic salmon.

Implementation of the Magnuson Fishery Conservation and
Maragement Act of 13976 (MFCMA as amended) introduced an
entirely new concept for management of Fisheries tesources
in the Fishery Conservation Zone, that is, the area of the
centiguous oceans and continental shelfs  seaward of the
States” territorial seas and to a peoint Z00 miles From the
baseline used to define the territorial sea.

The Act called for cooperative fisheries management to
be implemented by the NMFS based on fishery management plans
developed by one or more of the eight Fishery Management
Councils authorized by the Act. Conpecticut is a member of
the New England Fishery~’s Mamagement Council.
Appointed memberships on the Councils of persons qualified
in fisheries matters are determined by the NMFS sfrom_ lists

submitted by each of the coastal state governors. Standing
mambers of the New England Council include the state
agency directors with principle fisheries management

respaonsibilityy. the Regional Director of the National Marine
Fisheries Service, and, as non-veting members, the Regional

Director of the U.5. Fish & Wildlife Servirce, and
representatives of the Atlantic 5States Marine Fisheries
Commission, amd the W.S. Coast Guard. To date, the New

England Council has pirepared fFishery management plans  fFor
Atlantic greoundfish, sea scallop, American lobster, and
Atlantic herring. »

The federal regulatory process for implementation  of
FMPs developed under the MFCMA is rather camp lex.
Trpically, plans are prepared by the Councils and submitted
to the NMFS aleng with an  environmental impact statement
(mandatory) and a draft ofF proposed regulatory language.
Plan review under the National Environmental Policy Act  and
NOAA/NMFS gquidelines, and implementation of regulations by
NMFS have often taken in excess of a year, however, recent
efforts to improve the process will hopefully shorten this
interval.

The interactions of the federal regulatory process with
those of the state government agencies potentially can be in’
conflict but ideally, and usually, they are compatible. For
example, in many of the more recent cases of Ffederal fishery
rregulation under MFCMA, Connecticut has acted immediately
te implement identical or compatible regulations in order to
present a unified fisheries management position to all
users. This is not surprising when one considers that



Connecticut, as a member ¢f the New England Council, has had
an active role throughout the process in the development of
FMF“s and the promulgation of regulations, The Act,
therefore, stimulates cooperative state/federal fishery
management programs and, in Connecticut, this philoescophy is
embodied in the state’s regulatory process.

Another example of a ceooperative, interjurisdictional
management effort is the Ceonnecticut River Anadromous Fish
Restoration Program. The program is a joint effort of the
U.5. Fish and Wildlife Service, the National Marine
Fisheries Service, and each of the Connecticut River basin
states (Connecticut, Massachusetts, New Hampshire, and
Vermont). Frogram participants are structured into a
Technical Committee and a Folicy Committee and have
responsibility for development of projects and activities to
enhance the American shad resource in  the system and to
restore Atlantic salmoen to the basin. Further discussion
regarding this program is contained in Section 2.4.
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2.3 Local Government

Resource management by municipalities 1s exercised

exzlusively over shellfish in beds under town Jurisdiction
with the exception of some areas in the towns of West Haven,
New Haven, Milford, and Westport Sec. 2ZE-238 and 26-237

C55%). Municipalities are giranted broad authority by Sec.
26-257al{b) of the statutes to regulate shellfisheries and
shellfish grounds when such authority is noet granted to
other parties and when such grounds are not under  the
Jurisdiction of the Commissioner of Agriculture. However,
Sections Z&—-Z322 thirrough Z6-294 of the statutes do provide
statutory authority by which area-specific management
measutres are enforced in waters under local jurisdiction.
Frincipal species of interest are the fall bay scallop
fisheries and predominantly summer fisheries Ffor softshell
and hardshell clams.

Due to the degraded quality of much of Connecticut’s

inshore tidal waters, many areas supporting shellfish
populations are, unfortunately, closed to shellfishing.
Exceptions are in the more eastern, noen—ui-ban communities

such as Watersord, East Lyme, Greoteon, Stonington, HMadison,
Clinton, and Westbrook. All coastal towns including those
farther to the west have some .clean water areas offshore
which are caEiPle ofF supporting populations of the American
oyster.

Management by the towns is through appointed shellfish
commissioens empowered to enact regulations on  seasons,
quantities to be taken, sizes of shellfish and the methods
of harvest. 1In this manner, local contrel is exercised over
local rescurces. The towns of Madison and 0ld Saybroek have
developed shellfish management plans thirrough which
commet-cial harvesting of shellfish in closed areas 1is
allewed provided that the commercial harvesters transplant
an agreed upon amount of their harvest to a certified clean
water area for recreational shellfishing. The town oFf
Branford alse operates a similar program.

The process for enacting or amending town shellfish

regulatiens varies between communities. Generally,
proposals may be made by the Commission, or to the
commission by interested citizens. Also, most commissions
retain shellfish wardens who have law enforcement

responsibilities. These individuals often become the most
knowledgeable persons regarding the status of the town’s
iresourcaes and the activites of their users. As a result,
proposals many times emanate +from the shell¥ish wardens.
After due process which includes review and public hearing,
regulations are enacted forr the «coming fishing season.
Genperally, the process is repeated each year.
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Z.4 Relationships within the Marine Rescource
Management Community in Connecticut

Cooperative, inter jurisdictioenal management 1is  an
essential element of any marine resource management program
since virtually all species of interest to one state migrate
through the waters of another or through the Fishery
Caonservation Zone. The inability to participate in
cooperative management planning activities reduces the
ability of each individual state toe protect its resources
and precludes regieonal efforts which are of benefit teo all
states.

Twe examples of successful, inter jurisdictional
management pirograms are the Connecticut River Anadromous
Fisheries Program, and the Interstate Fisheries Management
FProgram (ISFMFP) administered by the Atlanmtic States Marine
Fisheries Commission.

Anadromous fisheries management in the Connecticut
River basin is acceomplished largely through - a cooperative
¢ffort between the basin states and beth the LLS, Fish
and Wildlife Service and the National Marine Fisheries
Service. Since the mid 1360°s, enhancement activities for
American shagd have been copducted in the form of Fishway and
Fish lifr c&EETruction, and fishery investigations. More
recent efforts of the program have been in the restoration
oF Atlantic salmen toe the river system. Again, through
construction of fishway traps on mainstem tributariles, as
well as selective breeding and rearing of smolts for release
as sea-run fish, the cooperative, interstate, interagency
prregram has  shown remarkable success in restoring a
previously extirpated species to the Connecticut river.

Connecticut is a member state of the Atlantic States
Marine Fisheries Commission. A state”s delegation to  the
Commission 1is composed of a member of the state
legislature, a gubernatorial appointee, and the director of
the state ‘agency with principle marine fisheries management
responsibility. o

Underr the auspices of the Interstate Fisheries
Management Frogram, the Commission is  responsible for  the
preparation of fishery management plans for inshore species
meeting five criteria. These are:

1) That the fishery is in need of management,
Z) That the fishery is of considerable value to the
states and the nation,
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That the fishery is not scheduled for management

under the Magnuson Fishery Conservation and

Management Act in the near future or that the

harvest does not occur predominantly in the Fishery

Conservation Zone,

4) That there is a reasonable expectation of plan
implementation, and

3) That management is expected to be cost—effective.

W
A d

To date, the IZFMP and its predecessor program (the
NMFS  State/Federal Fisheries Management Firogir-am) have
developed FMP“s for American lobster, Atlantic menhaden,
summer  Flounder, striped bass, and nor-thern shi-imp.
Additional program activites include the coordination of
regicnal, interstate activities in the collection,
processing, and dissemination of coastal fisheries
statistics. With one exception, plans developed under the
interstate program have then been presented to each of the
ASMFC member states for implementation under that state’s
requlatory authority. Inherent in this statement lies both
the weakness of the ISFMP and its strength in  promoting

The integrstate progiram, in itself, has no authority to
implement a plan. However, member states with a similar
interest in a regional fishery can elect to designate ASMFC
as the management body for that plan. By exercising
Amendment One of the Atlantic States Marine Fisheries
Compact, regulations may be enacted by the Commission which
become force of law Forr each of the designating member
states. At the present time, the northern shrimp in the
Gulf of Maine is managed under Amendment One.

Regardless of the applicability of Amendment One, it is
assumed that each member state will make- a legitimate
attempt to implement those parts of & plan pertinent to its
ficheries when such plan is approved by the Commission. In
practice, this does not always cccur since the pressures
brought to bear within a state during the public- hearing
process often overcome the initial inclinaticons of state
representatives toe the Commission during development and
initial approval of the plan. The advantage to the
interstate management process ig that it requires
negotiation and compromise during development and approval
of a plan. This is considered desirable since most state
legislatures have been. unwilling. to -relegate--management- -
responsibilities to a central fisheries management authority
which would then have authority over those fisheries and
resaurces within a8 state’s territorial sea.

b
Cooperative touwn shellfish management programs include
those where a water body may represent the boundary between
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two towns such as the Niantic River between Waterford and
Fast Lyme. Also, «coastal towns with similar management
philosophies often cooperate to manage beds in each of the
towns. An example of this type of program is in the touwns
of Clinton, Madison and Builford which anmnually sponser a
joint shellfish commission meeting.

The Division of Agquaculture has recently worked
closely with the New York Department of Environmental
Conservation on shellfish management issues. The situation
in Connecticut is an interesting one in  that much of the
oryster harvest from Connecticut is transported to New York
for depuration. As a result, there is perhaps a greater
motivation fFor cooperative discussions between the two
states regarding shell¥fish management. Finally, the
Nivisioen is looking forward to an  increase in  cooperative
management efforts with Rhode Island in nearshore eastern
Connecticut areas.

Within related state and federal jurisdictions,
potential for conslict exists in the cocperative anadromous
fisheries management programs however, .in reality, suih
conflicts do not ooccur., The Connecticut River program
serves as the model for a successful, long—term, cooperative
management effort. K

™~
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0 Scientific Information

P

The major scientific studies on the physical and
chemical cceancegraphy of the Long Island Sound ecosystem
were performed in the 19507s and 19€07s by G. A. Riley and
his associates at the Bingham COceanographic Laboratory of
Yale University (Riley 135z, 133€, 13393, 1961, 13¢7, Riley
and Conover 1956; Riley and Schurr 13959, Larkin and Riley
13€7) . More recent information can be found in  the
Technical Report Series of the Marine Science Research
Center of the State University of New York (Hardy 1970, 13972
a, b, Hardy and Weyrl 1371; Jay and Bowman 1373).

Studies of Long Island Seound sediments include:
McCrone et al. (1961), Sanders (1956);, Denchue and Tucker
(1970); Krebs (15963); Yingst and Rheoads (1978); Bokuniewicz
et al. (197g), Ellis (1962);, Michael (137€); Mclall (1977,
and Rhoades et al. (1378 a,b).

) Environmental baselines in Long Island Sound are
reported in Reid et al. (1373). Investigations
designed to measure levels of pollutants in lLong TIsland
Sound, and to determine their origins, distribution, and
fate in the environment (Dehlinger et al. 1973, 1274), and
to monitor dredged material disposal sites (Serafy et al.
1377, Valentd and Peters 1977, Cobb et al. 1377, DAMOS 1579,
Stewart 1980) alse provide baseline scientific information
on the Long Island Sound ecosystem. Transciripts of the
proceedings of a major conference on the pollution of the
Sound and its tributaries contain a  large vaolume oF
information on this sub ject (EFPA 19371).

Scientific information on bieota that are of conmercial,
recreational, and ecological resour-ce importance is
available in Thomson et al. (1372); PRigelow and Shroeder

(195%); Technical Series Reports of the NMFS Sandy Hook

Laboratoery, FAQ Fisheries Synopses, fimal and draft Fishery
Management Flans prepared by regioenal Fishery Management
Councils, and reports of investigations conducted by the
Connecticut Department of Enviromnmental Frotection, New York
Department of Envirenmental Conservation, and Northeast
tilities Service Company”s environmental labeoratory at  the
Millstene Nuclear Fower Statien 1in Waterford, CT. In
addition, the most useful scientific  journals, in which
results of recent investigations on the population dynamics,
migratory habits, ~ and other information vital to the
management oFf marine species are reported include: Fishery
BPulletin, Marine Fisheries Review, Canadian Journal of
Fisheries and Aquatic Sciences, Ecology, Transactions of the
American Fisheries Society, Copeia, and Estuaries.

The Connecticut DEP Marine Fisheries Informationm System
Frovides valiable data on commercial catches and fishing
effort. Fresently, the relative stock abundance of the

"



lobster rescource and finfish species most effectively caught
by otter trawl <an be monitored by relating catches
and associated Ffishing effort derived from the

system.
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4.0 .Marine Resources of Connecticut
4.1 Description of Long Island Sound
4.1.1 Geomorphology

Leng Island Scound (LIS) is  an  approximately 928
square nautrical mile embayment, 112 miles long with &
maximum width <f about Z1 miles, bounded on the south by
Long Island, New York and on the north by the Connecticut
and New York shore. Fisher“s Island, Great Gull Island,
Little Gull Island, amd Flum Island delimit the eastern end
from the more open coastal waters of Block Island Sound
(Figure 1). Maximum depths of about ZZ8& ft occur in  the
gastern end, which decrease to about 115 ft (maximum) in the
centr-al and western basins. The mean depth of LIS as a
whole is €3 Ft (Riley 13961). A wvolume of approximately
16,800 billion gallons orr 15.4 cubic miles of water is
‘contained in LIS (OCZM and CAM 1980, USGS & NIAA 1373).

The Connecticut coast has an irreqular geogr-aphy with
many headlands and embayments. Total shoreline frontage,
including tidal rivers and embayments, is 383 . miles
(OCZZM and CAM 1380). oF 272 miles of shoreline that
directly fronts on LIS, 14.2X consists of sandy beach, 11.34
is glacial diift, 8.Z2¥ is artificial fill, 7F.2% is bedrock,
arnd 59.1% zxists as combined tidal wetland and

undifferentiated tidal shores (CAM 1379).

Irreqularity is the dominant characteristic of the
coastline of Westchester County, WN.Y. and the western half
of the northern Long Island coast. Eastward, the coast
becomes exceptionally regular with no significant

indentations. Along the entire north shore of Long Island,
the beaches are generally narrow and rocky or pebbly, except
where beaches have been nourished with sand, or groins have
been constructed. Beaches wusually- front high bluffs or
small marshes and embayments. Large wetlands a&are uncommoen
@xcept at the heads of a few embayments (NERBC 1373).

There are 129 islands in LIS, 2 in the East River, New
York, and 126 along the Connecticut coast. They range $rom
small <outcroppings to woeoded and settled islands with
dwellings. Large shcals lie off Stratford and 0Old Saybrook
(NERRC 1975). -

4.1.2 Sources of Fresh Water

Three major drainage basins provide LIS with $resh
water. In order of importance they are:

1) The Connecticut River basin with a drainage area of
11,250 sq mi.
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2) The Housatonic River basin (1, 350 sq mida
2) The Thames River basin (1,470 sq mi).

In additien to these three, 66 mainland ccastal streams flow
directly inteo LIZ with a combined drainage area of 1,467 sq
mi. OF these, the three largest are the Pawcatuck River
(204 sq mi), the Quinnipiac River (166 sq mi), and the
Zaugatuck River (93.2 sq mi) (U563 & NOAA 1973). .

The average annual freshwater inflew is approximately
€, 200 billion gallons, equal to ZIF percent of total veolume.
Most of this inflow (80X or more) is into the eastern end of
LIS from the Connecticut and Thames Rivers. . Considering
that the average annual precipitation in Connecticut is 36
inches, an additional 800 billien gallons a year ofF fresh
water falls directly on LIS (USG5 & NOIAA  L973). Maximum
itiver runoff generally occurs during April and May,
preceeded by secondary peaks from December to February.
Minimum flow rates usually occur in early autumn  (Riley
1987).

4.1.2 Fhysicochemical Characteristics

Leng Tsland Sound displays estuarine characteristics in
the western qgﬁ central parts and embayment characteristics
in the eastern third. Estuarine properties are repeated on
a smaller scale in the mouths ofF rivers flowing into the
Sound.

Minimum tidal range anmd maximum tidal currents <occur at
the eastern end, while the maximum tidal range and minimum
tidal curvrents occur at the western end. Circulation or
movement of water within LIS and the adjacent estuarine
streams is controelled principally by tidal currents modified
by freshwater inflow, winds and other weather conditions,
and bottom topography (NERBC 19793) .

The circulation pattern o©f surface and near-surface
waters is Fairly well defined (Larkin and Riley 13967; Riley
1952), but relatively little is known about deep current
circulatioen. Surface tidal current patterns in the central
and eastern Sound are elliptical and counter—-clockwise in
directien. At the eastern end, surface water flows out of
LIS into Block Island Sound, and coceanic bottom water flouws
into LIS through a channel commonly known as the *Race”. ATt
the western end, suirface water from the East River flows
inte the Sodand and bottom waters move into the East River.-
Quantified information on inflow and cutflow in the
western end of the Sound is unavailable (NEREC 1975).

Long Island Sound has been classified as a moderately

stratified estuary (Bumpus et al. 13732) because ocean and
fresh waters do not mix completely. The well-oxrgenated,
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cold, dense, marine waters remain unmixed below the surface
throughout a large area of the eastern Sound. The less
oxygenated, warmer, lower density fresh water enters mostly
in the eastern end from the Conmecticut and Thames Rivers,
remains near the surface, and is flushed out to sea rather
rapidly. Thus, dilution of marine waters is minimal. This
physical two-layer movement system influences: the chemical
regime of the Zound and its estuaries. Lighter suspended
inorganic and organic materials, including pollutants, from
inland sources tend to be flushed out to sea while
nutrient-rich bottoem waters circulate to surface larers.
The sediment distribution within the Zound is alsoe affected
by circulation patterns (NERBC 1373, USGES and NOAA 1373).

Vertical and heorizontal variation of the Sound’s
chemical parameters are influenced by its bathymetry and
interaction with the adjacent inshore waters of Block Island
Zound and freshwater tr-ibutaries. Freshwater drainage and
the two layer transport system described above tend teo
develop and maintain a vertical salinity gradient throughout
the Sound (Riley 19353) although fall and winter mixing
destroys these vertical gradients (Kester and Courant 1973),
A general east—west gradient in salinity occurs whereby the
salinity of the western end is 3-54. lower than the eastern
end in which the surface salinity ranges from Z1-3Z20. except
dur-ing pericodic Flooding of the Connecticut and Thames
Rivers (Riley “1959).

East-west temperature gradients vary seasconally with
the western part being lower in  temperature during winter
and higher in summer. Surface water temperature ranges from
about 24-€€°F in the eastern end, and 32-7F3°F in the western
end. A slight vertical temperature gradient occurs during
the summer with surface temperatures ranging from €8 °F  in
the western part and €4 °F in the eastern part of the Sound
to bottom temperatures of &3 °F and €1 ° F, respectively.
Maximum differences between surface and bottom _temperatures
are about 9 °F in central LIS (Riley 1359).

Supersaturation of oxygen in surface waters oCCurs:
during the spiring bloom of phyrtoplankton, while the oxrgen
content of bottom water declines during the spring bleoom and
early summer, with minimum saturation values of S504. This
type of vertical distribution indicates that production of
oxygen inm  the surface layer by phyrtoplankton exceeds
utilization. During fall and winter, the Sound”’s waters are
generally undersaturated with respect to oxrgen. Three
factors are probably involved:

1) a slight lag between surface cooling and oxygen
uptake;

2) acceleration of vertical mixing and convection,
P
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3) excess oxidation over production in most of the
water column, which is indicated by an increase in
nutrients in fall and winter (Riley and Conover

1958) .
The satur-ation of oxygenm in surface waters 1is spatially
uniform within the Zound, except for increases caused by
occasional phytoplankton blooms at river mouths due to the
influx of a limiting nutrient such as nitrate. Greater

variability occurs at depth after the summer season with
reduced saturation near New York City and the Connecticut
River (Kester and Courant 19732). :

llong Island Scund is a moderately turbid body of water
in which most Secchi disk transparency readings generally
range from 3-15 ft. During rare heavy plankton blooms  or
river flooding, values of as little as eight inches have
been recorded. The maximum recorded value is slightly meore
than 20 ft. Usually the highest readings are taken in the
early spring in the <¢astern end of the Sound, which is
relatively deep and sub ject to rapid interchange with ofen
coastal waters. FPhytoplankton is responsible for about one
third of the total light extinction. The remainder is due

to a conglomeration of other factors: the water itself,
dissolved and particulate organic matter, and silt and
bettom sediment 1in suspension. The latter appears

Farticularly important since significant correlations were
found between transparency and such variables as depth,
stability, wind, and tidal speed, all of which might be
gxpected to influence the irate of suspension of bottom
"mater-ials (Riley and Schurr 1953 .

4.1.4 5edimentar7 Characteristics

In sedimentary environments such as beaches, tidal
marshes, estuaries, and- offshore bottom areas, the
distribution of most sediments, although complex, follows a
simple rule: the more an area is protected From wave action,
the finer is the grain size of its sediment. Frotection can
be Found in deep  water, the shelter of islands, in
eéstuaries, or tidal marshes. The waves of LIS, which govern
sediment grain size distribution, are small but steep, and
are carpable of moving large amounts of material.

Areas of @ deposition {estuaries, tidal® marshes,
protected offshore areas) are characterized -by fine
sediments, while areas of ercsion (some parts of beaches

and exposed offshore areas) are characterized by coarse
sediments (Ellis 196Z2),

In geperal, the eastern part of the Sound is
characterized by predominantly medium to coarse - grained
sediments with relatively leocal and intermittent <occurrences
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of poorly sorted, fine grained sediments. Sediments of
western LIS are predominantly fine grained and, with the
exception of the relatively thin surface layer, exhibit poor
sediment sorting and high silt and/cr clay compositions from
top to bottom of core profiles. This indicates little or no
rewaorrking of “the sediment mass subsequent to initial
deposition (Donahue and Tucker 1370).

Estuarine currents superimposed on  tidal currents
produce a net westward transport of sand out of the eastern
Sound into the central muddy basin. A large amount of silt
has accumulated in the central and western basins. Fine
sediment is introduced by rivers and is carried by estuarine
circulation inte the inner Sound. The accumulation of silt
is aided by the feeding activity of animals inhabiting the
muddy bottom. Fine grains of silt are bound inte much
larger fecal pellets by bottom—dwelling animals. The muddy
central basin is covered with a layer of fecal pellets
approximately 0.2 inm. thick (CAM 1977).

During every tidal cycle, a layer of cediment
approximately 1/16 in. thick is eroded and redistributed
within the central basin. Throughout LIS, tidal streams
re—suspend and re-deposit more than 7 million tons  of
sediment daily. Because of this éctivity, fFine silt is
accumulating in the centiral and western basins at a rate of
slightly lesg\than 1/1€ in. per year (CAM 1977).

4.2 Habitats Supporting Marine Species
4.2.1 Felagic-

The pelagic habitat, <r the water column, is wutilized
by nektonic (swimming) and planktenic (drifting) organisms.
The physical and chemical characteristics of this habitat,
such as currents and water circulatioen, temperature, depth,
salinity, 'and dissolved oxygen and nutrient concentrations
differ spatially and temporally within LIS and its adjacent
estuaries. This influences the distribution and seasonal
oCCcurrence of pelagic organisms.

4.2.2 Estuaries

Generally, many habitats which support marine species
in LIS can be breadly classified as estuarine . due to the
significant dilution of the Sound by its freshwater
tributaries. However, especially in the eastern part of the
Sound, pelagic and benthic habitats are more representative
of those oceanic habitats occurring on the continental shels
of New England. The estuarine classification becomes more
specific and accurate for areas nearr the mouths and in



estuarine reaches of rivers tributary to the Sound.

The confinement of estuaries provides shelter from wave
action, permits the retention of plankton, and enables
plants to root amnd shell¥ish larvae to settle. ‘Shallow
depths permit light to penetrate through the entire water
column (except in areas of high turbidity), thus stimulating
the growth of bottom plants. These depths also allow the
growth of marsh plants and tideflat biota, and allow for
Flushing of the system. Freshwater flow dilutes salt water

and fosters an ¢specially rich and varied biota;, it
alse deters <ceanic predators which cannot .tolerate low
calinity and encourages estuarine forms which Can.

Freshwater flow, tidal enerqgy, and salinity together ocreate
a two—layer water movement system, beneficial to suspended
life for transport, and useful For diluting and Flushing
wastes. Estuaries have a high capacity for energy storage;
marsh grass and submerged grasses convert and store energy
fFor later use, and physical conditions promote the
retention and rapid cycling of nutrients anmd the conversion
of available nutrients to animal tissue (Clark 1977).

4.2.3 Eelgrass Beds

.

In LIS, < submerged marine eelgrass (Zostera marina) beds
gr-ow in shall waters where turbidity is low encough fFor
sufficient light penetration, currents are not tToo swift,
wave action is low, and bottom sediments are favorable.
They prosper in quiet, protected waters of healthy estuaries
and are essential elements of the estuarine ecosyrstem,
particularly where. marshes are reduced or absent. They
often provide a substantial amount of primary productivity
and nursery habitat in estuaries. They supply fFood to
herbivorous animals and detrital nutrient to the water, add
oxygen (during daylight hours), and stabilize bottom
sediments by collecting and helding suspended particles
that settle from the water rolumn as tidal currents slow
(Clark 1374). -

4.2.4 Rocky Shore

The shallow depths of subtidal rocky shorelines (30 ft
or- less) permit light penetration sufficient For algal
Frimary productivity and an associated food chain. The
rocky shore provides a stable substrate for the attachment
of algae, and in many areas, dense kelp (Laminaria) beds
cover the rock substirate. Rarnaclee and mussels also
utilize the hard substrate for attachment. Crevices, caves
and attached kelp provide protective shclter Srnm predators
for crabs, lobsters, and fish.

The rocky intertidal shore is a habitat of high stress
resulting from wave action, alternating exposure and
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inundation from tidal action, and temperature and salinity
extremes in tidepools which have formed at low tide.
L.arval and juvenile stages of crustaceans and Fish receive
some protection from large predators under and among rooks
in this habitat; smails such as Litterina littorea are
usually abundant. Generally, the rocky intertidal zone is
not a habitat from which species are commercially or
recreationally harvested, although some bait species may be
available. :

4.2.95 Reefs

Subtidal rocky ireefs offer habitat characteristics

similar to these of subtidal rocky shore areas. . Nearshore .

rocky reefs such as Bartlett (Waterford), and FPenfield
(Bridgeport) and offshore reefs such as Stratford Shoal in
the middle <of the Sound are productive sportfishing and/or
lobstering areas. The same shallow raocky habitat
characteristics are found at man—made breakwaters such as
the Stonington and Duck Island breakwaters which make them
productive lobstering and fishing areas.

4.2.% Sand and Mud Bottom

Subtidally, a flat bottom comb@sed of sand or mud, or
a combinatiog ¢f both, is the predominant benthic habitat in
LIS and its eStuaries. Burrowing depeosit feeders such as
pelychaete worms and small crustaceans (i.e. amphipods,
isopods) feed on detritus, bacteria, and unicellular algae
at the base of the food chain. Rivalve molluscs filter feed
on phytoplankten suspended in the water near the bottom.
Epifaunal animals such as crabs, lobsters, and snails feed
on the infaunal species. Rottom—feeding fish of iesource
importance such as flounder and scup feed on the infauna and
epifauna of this habitat.

Dredged material disposal sites in LIS become quickly
colonized by infaunal species which are followed by
epifaunal species in search of food and potential shelter.
Disposal sites were originally chosen in areas considered to
be of low habitat value. Species such as lobster and
finfish are attracted by the "feature” aspect of the mound
on an otherwise featureless bottom in addition to  the food
souice provided by the imitial colonizing infauna. Fine
grained silts and clays are manipulated by crabs and
laobsters and, due to their cohesiveness, easily formed into
protective burrows.

Tidal marshes usually extend inte unvegetated expanses
of mud or sand. These flats may extend above the loew-tide
mark and thus «create a tideflat shoreline, where the
tidelands area is unfavorable to the growth of grasses

because of he@vy tidal scouring or other factors. Mud and

sand flats are often rich sources of basic nputrients for the
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ecosystem and feeding areas for fish at high tide or birds
at low tide. In many estuaries they support large
populations of polychaete worms and shellfish. Mudflats are
impor-tant energy storage elements of the estuarine
ecasystem. If_  they were not present, vital disseolved
chemical nutrients (such as phosphates, nitrates, and
nitrites) would be swept out of the marshes with ebbing
tides, eventually depleting the energy supply te the marsh
food chain. The mudflat serves to catch the departing
nutr-ients and hold them until the returning tide «<an sweep
them back into the marsh. There appears to be an optimum
balance between the proportion of marsh to mudflat area
which is vital to the stability and the continued existence
<of both systems (Clark 1977).

4.2.7 Tidal Marshes

The tidal marshes of Conmecticut represent a very
limited but valuable resource totalling some 15,300 acres
(Niering et al. 1977). Marshes of the northeastern

Lnited States are dominmated by a small number of plant
species. Along the intertidal zone, saltwater cordgrass
(Spartina alternpiflora) usually forms a conspicuous belt of
varying width. 0On the adjacent higher marsh, a Fimer and
shorter saltmeadow coirdgrass (Spartina patens) fForms  a
matrix withdn which - occur “islands” oF short S.
alterniflora, Nblackgrass (Juncus  gerardiy, Spikegrass
(Disrichlis spicata) and forbs (flowering plants usually
with broad leaves, i.e., sea lavender, seaside golderraod),

o a mixture of these species. At  the upland/marsh
interface, Jupncus often forms a8 belt aleng with the marsh
elder (Iva  frutescens). Here, reed-grass (Fhragimites

communis) and switchgrass (Fanicum virgatum) alse may be
coenspicuous (Niering et al. 197F).

" Three major tidal marsh types (salt, brackish, and
fFresh) are recognized in Connecticut, each of which exhibits

different vegetation patterns. Brackish and fresh tidal
marshes attain their optimal development on large,
slowly flowing river systems characterized by gentle
gradients and tidal influence over considerable distances.
They are a relatively rare. class of tidal wetlands in

Connecticut. The combined acreage oFf birackish and fresh
marshes of the Connecticut and Housatonic Rivers represents
only €.3% and 8.0%, respectively, of the total acreage ofF
Connecticut tidal wetlands., =

- Tidal inundation is the main feature shared by salt,
brackish, and fresh marshes, with dissimilarities in aquatic
vegetation correlated to variations in salinitry. Generally,
areas with salinities greater than 15%. and less than 0.3%.
will support salt and fresh marshes, respectively. Brackish
marshes occup’y the salinity zone between the fresh and salt
marsh zones (Metzler and Resza 1382),. )
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Tidal marshlands serve as a vehicle for the storage and
transfer of nputrients from upland sources which are
partially used and recycled within the marsh system, but
ultimately transported into coastal waters to provide basic
rnutrient for the food web system. Vegetation plays a key
role in  canverting inerganic  compounds  (nutrients)  and
sunlight inte the stored energy of plant tissue. When dead
leaves and stems of plants enter the water and are broken
_town by bacteria, they leave the storage component of the
energy cyecle and, as small particles of organic detritus,
they become the food of fiddler crabs, worms, snails,
mussels, and larval stages of +Fish and shellfish in
estyarine waters. . About one halfs oFf the plant tissue
cr-eated. in tidal salt marshes 1is flushed out into the
estuary to suppport life there (Clark 1374).

Tidal creeks that transect salt marshes provide a way
for various fishes and invertebrates to move into marshes to
feed, to spawn, or to seek sanctuary. Some species, such as
the blue cirab and various fishes, actively move in and out
of these tide marshes while others, such as copepods and
larvae of fish and invertebrates, are passively carried in
arnd out with the tide. .

Tidal marsh systems perform a valuable function in
pollution fFiltration by wexidizing organic waste and by
serving as a nutrient ”sink”, thus ireducing the pollution
lead enterring the Sound and the resulting algal blooms and
entrophication (NERBLC 1974). As sediment acoretors, tidal
marshes also act as depositories  For - sediments, therefore
reducing the frequency of dredging neaded for navigation.

This, in turn, reduces the potential for smothering
shellfish and <ther bottom estuarine invertebrates. Marshes
also are important in erosion control. During severe
storms, g¢xtensive mats of marsh peat exhibit girreat

resiliency, and thereby serve to buffer the shoreline and
provide the upland with an added degree of protection
(Niering and Warren 1974).

Thus, tidal marshlands serve as essential habitat,
nutrient producer, water purifier, sediment trap, aesthetic
attraction, storm barrier, shore stabilizer, and, perhaps
‘most importantly, as an enerqgy storagqe unit for  the
ecosystem (Clark 1974).

4.2.8 EBeachfront

The beachfront is a harsh, unstable environment and
not a permanent habitat Ffor species of major resource
impoir-tance. It can provide productive sportfishing for
gamefish as they prey upon schools of baitfish such as sand
launce which ©ften occur there.
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4.3 Living Marine Rescurces
4,2.1 Introduction

The amount of information available that pertains to

Connecticut’s living marine resources varies considerably
among the individual species. Some life history information
such as geographic range, migratory habits, preferred

habitat, food habits, and reproduction has been established
and is briefly summarized in this section based on  the
existimg literature. Ococcurence and distributien in Long
Island Scund is known for major commercial and recreational
species, but 1is unclear for others which may be less
important to  fFishermen but of considerable ecological
importance.

Information in Section 4.2 is presented based on
available literature, commercial and recreational Ffishery
statistics, and the knowledge of bioclegists and fishermen

familiar with the species. Life  history information for
finfish has been extracted from Rigelow and Schroeder
(1353), Thomsoen et al. (1378), and Olsen and Stevenson
(1973). Sources of similar information on melluscan  and

crustacean shellfish are referenced individually for  each
Specics. '

Trends ;ﬁ\the commercial landings of each species are
indicated for the period for which records are available.
The methods of collection of landing statistics have varied
widely over time and may in fact present serious biases 1in
the time series of data. The reader is cautioned in making
decisions based only on. the commercial landings data
contained herein.

, Frior to 1581, Connecticut commercial landings
statistics were compiled by the National Marine Fisheries
Service in part-from the total catches recorded for certain
species by DEP Marine Fisheries staff and their predecessors
from commercial fishing reports. Landings of species were

published annmually in “Fisheries Statistics of the LUnited
States” From 1939 to 1976 although, in 1941, no data were
wollected in Connecticut. For the years 197r7-r3,

preliminary data were <obtained From NMFS, which will
cvcntually be published in the same  publication. IDlata

ompiled by NMFS for 1380 were not cmmpletgd at the time of
thls writing. :

‘ In 1981, DEF Marine Fisheries staff,. through a contract
with NMFZ, assumed full responsibility for the collection
and compilation of commervcial landings statistics. The
Connecticut landings of species caught by offshore trawlers
that do not fish in Connecticut waters —-— and thus are not
required to «btain a Conmecticut license ~or to submit a
ireport of catch and landings teo Cennecticut — were derived
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from dealer interviews and integrated inte the total annual
landings of each species. PBEecause the 1381 landings OF
species trawled from offshore grounds such as yellowtail
flounder, butterfish, haddock, hakes, bluefish, and cod show
dramatic increases over those from L37€-739, and because of
differences used to collect these statistics, landings
obtained by MMFS prior te 1921 are not directly comparable
toe 1981 landings. It is widely believed that the figures
reported prior to 1921 are underestimates of the true
performance of the scouthern New England +fleet landing in
eastern Connecticut. Since there is such a disparity in the
the magnitude of some landings as well as both the method
and cellection agency used to derive the figuies, dotted
lines have been utilized to illustrate the differences and
to contirnually remind the reader of those differences.

Cer-tain restrictions such as minimum legal size limits,
creel limits, and prohibition on the taking of egg bearing
females, that were designed to protect species freom
detrimental harvesting practices have been imposed on
commercial and recreaticnal harvesters. These restrictions
are presented in Table 1. . '
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Table 1. Conservation measures regulating the commercial
and recreational harvest of marine species in Connecticut.

Finfish - taken commercially

minimum legal minimum legal
lengths (inches, lengths (inches,
total length) . - total length)
blackfish 1z winter flounder 8%
black sea bass 8 fluke 14
bluefish 9 mackerel 9
butterfish . - € . T sCUp- 7*
Cod 17 tomcod v
weakfish 12 stiriped bass lox®

* for- fish taken recreaticenally as well as commercially.

#* creel limit — 4 fish per day between 16-Z4 inches fork
length, no limit on fish » 24 inches fFork length. .

AN

Crustacean sgsll¥ish - taken commercially and
recreationally. ’

Lobster 3-3/16€ inches minimum carapace length; no egg—
bearing females may be taken, no lobster parts
other than those for immediate personal
consumption may be possessed orf brought ashore.

Blue crab 5 inches minimum length from tip to tip of
: shell spikes for hard shell crabs, % 1/2
inches for soft shell crabs, rno egg—bearing
females may be taken.

Molluscan shellfish — taken from public grounds.

Hard clam Those taken from public grounds must be no less
“than 1 inch in thickness and must not be able
to pass through a ring of 1 1/Z inches irternal
diameter; creel limits differ among towns.

Ray scallop Only adult scallops with a definite growth ring
may be taken. Those taken from -the Niantic
River must not be able to pass through a ring
of 2 inches internal diameter; creel limits
differ among towns. -

Orster, .7 ' B

soft clam Creel limits differ among towns. :
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4.2.2 Finfish

«3.2.1 RBRlackfish (Tautoga onitis), tautogq

Desecription: Blackfish are stout—-bodied with thick lips,
blunt nose, stout conical teeth, and are enlarged
anteriorly. They are a dark mottled color with adults
bearing & prominent white spot on  the «<hin. Blackfish

caught in Connecticut usually weigh from twe to nine pounds.

.They range along the Atlantic ceast of Noerth America  from
Nova Scoetia to South Careolina and are most abundant from
Cape Ann to the Delaware capes. BRlackfish are a  year—round
inhabitant in LIS. No extensive migration occurs. During
the colder months blackfish move inte deeper water and lay
dor-mant, returning to shallcocwer waters as they warm in the
spr-ing. They are found mostly inshore around breakwaters,
ledges, piers and docks, over boulder strewn bottoms and on
mussel beds predominately in salt, and sometimes brackish
water. They are sensitive to sudden cooling of the water.
EBlackfish feed mainly on molluscs, predeminantly mussels,
crrushing them with their large, stout teeth. Their diet
alse includes «crabs, sand dollars, amphipods, shrrimps,
isopods, and lobsters. Spawning occurs in late spring and
early summer in LIS,

\

—— s e B N R e P S

FPercent of Fercent of total

Commer-ial total commercial commercial landings
landings finfish landings of all species

Year {Lbs) tincludes squid) {includes shellfish)
1377 10, 000 0.3 0.2
378 1z, 000 0.3 0.z
1373 1z, 300 0.4 0.2
1581 21, 335 0.4 0.3

Blackfish contribute a low pFercentage to total
commercial finfish landings and landings of all species
including shellfish in Connecticut. They are harvested

Frimarily by trawl (82X and 42X of annual blackfish landings
in 1979 and 1381, ' respectively) and hand line (40X in
1281). =Smaller amounts of the annual blackfish landings are
taken by g9ill rnet (I and 4K in 1379 and 1331,
respectively). Commercial landings have generally ranged
from 10, Q00-40, 000 pounds since 1939, except for 13948 when a
recoerd 150, 000 pounds was landed (Figure 2).

From 1977-1281, Connecticut—licensed trawlers reported
catching blackfish moestly in central LIS (€0-280%X of annual
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blackfish catches). omall percentages were caught in
eastern (5-20%) and western (6-17x%) LIS, Essentially none
were caught. in BElock Island Sound and waters farther
offshore. It should not be inferred that blackfish are more
abundant in Central LIS than the eastern and western ends
because they are a by—catch species of trawlers seeking scup
o Flounder and those vessels concentrate their effort In
central LIS,

In 1973, 422,000 blackfish were reported caught by
recreational anglers (NMFS 1280), ranking this species sixth
by number caught and third by estimated total pounds caught
(Table #). This wcatch was 439 times gireater than the
repoirted catch of Connecticut—-licensed commercial fishermen
that year (Table 2). In 1321, 24,500 gounds of blackfish
were reported caught by Connecticut party and charter boats.
Rlackfish are a very desirable sportfish susceptible to
angling and spearfishing by skin and scuba divers. In 1979,
the peak of seasonal angling effort occurved during June
when 15X of the overall effort was directed towards the
species., However, blackfish are most susceptible to
sportfishing during spirring and fall by both shore and boat
based amnglers. They are also vulnerable te angling during
October when they congregate in large numbers around deep
water reefs and in sheal areas (Sampson 1381).

Relativ;\abundance of blackfish as indicated by «catch
per commercial trawl hour increased 914 from 13978 teo 1979
and has remained at the higher level since then (Figure 2).
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4.2.2.2 Rluefish (Pomatemus saltatrix), snapper (young)

Description: Bluefish are an elongate, powerfully built
fish, with a somewhat compressed body, a large head with
projecting lower jaw and a single row of large teeth on both
jaws. They are blue—green on the dorsal surface and silvery
below. Most adults caught in Connecticut waters are 2Z-8
pounds, and sometimes weigh up to 15 pounds. EBluefish are a
world-wide species, found in the coastal margins of the
Atlantic, Indian, and western Pacific Oceans and the
Mediterranean Sea. They range along the east coast of North
and South America occurring regularly from Cape Cod,
csometimes straying te Nova Scotia, to Brazil and Argentina.
They appear in Connecticut waters during May and June
remaining intoe the fall. Bluefish migrate seaseonally in
response to warmer temperatures. Small bluefish move
southward along the coast during late +fall while adults
exhibit an inshore-—offshore movement. Bluefish are pelagic,
preferring warmer waters, and are seldom found in waters
below S8-€60°F. Young are seen close inshore inhabiting the
bays and estuaries during summer and early fall. They are
voracious predators traveling in  large schools feeding
primarily on fish, although a large variety of organisms are
praered upon including squid, crabs, worms, lobsters and
shrimp. Spawning in the western Atlantic Ocean occurs in
two ma jor areas: 1) offshore near the Gulfs Stream between
southern Florida to North Careclina in spiring; 2)
mid—-Atlantic bight over the Continental shelf 1in summer.
Freferred spawning temperatures range from &4 to 73°F.

L= 1, S _———— SRS Sde LS

Percent of Percent of total
Commercial total commercial commer-cial landings
landings finfish .landings ' of all species
Year (Lbs) (includes squid) {includes shellfish)
1977 12, 200 0.4 0.2
1978 54, 200 o 1.3 Q.8
1379 52,500 1.4 1.0
1981 H11, 360 5.6 .8
¥tee 4.3.1 i

Landings of bluefish from 1377-739 indicate that this
species contributed a low percentage to total commercial
finfish 1landings as well as landings of all species
including shellfish. However, the 1981 figure suggests that
bluefish contribute a significant percentage to total
landings.
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Landings are divided about equally between the otter
trawl and commercial angler Ffisheries. An insignificant
amount per year is also taken by g9ill net. Bluefish are the
mainstay of the hook and line fishery and constitute
approximately S0% of - all commercial arngler landings.
Historical peak landings of about 90,000 1bs. occurred in
1982 and from 1969-1974. Recent landings have 1increased
during 1977-79. The 1981 landings of 312,000 1bs is a
record, however, because of the new statistics collection
mathod, it is uncertain whether this value represents a true
increase in landings or, more likely, whether previous
values were underestimates (Figure 4).

Resident commercial trawlers report catching bluefish
mostly in central LIS (€0-70x of annual bluefish catches), &
small ameount in western LIS (10-20%) and Block Island Sound
(Z-8%), and essesntialy none in eastern LIS, Commercial
anglers probably catch most bluefish in major bluefish
sportfishing areas such as the Race, and similar areas in
western and central LIS,

The 1979 recreatieonal catch of bluefish in Connecticut
(NMF3 1280) ranked the species First for tetal number caught
(2,015, 000). Because an estimated 73X of all bluefish
reported From Connecticut are spappérs (1,311,000 in 1373)
(Zampson 1381), snapper bluefish are iranked second, and
adults ¥i¥th7\b7 numbei~ <aught. By weight, adult bluefish
are tranked first in importance to the irecreational Ffishery
because an estimated 2,500,000 1lbs. of adult bluefish were
caught by recreational anglers in 19792, This figure is
approximately 70 times greater than the number of Fpounds
landed commercially in 1979 (Table 2).

In 1281, 1,074,200 pounds of bluefish were caught from
Connecticut s party and charter beats, accounting for 81X of
their catch of all species that year. This «catch exceeded
the 1381 Connecticut—-licensed commercial catech of bluefish
for all gear types combined (178,000 pounds) by a factor of
-gix. It alsce exceeded the 1921 commercial landings of
bluefish, which includes landings <of vessels not licensed by
Connecticut (212, Q00 pounds) by a factor of three.

The relative abundance of bluefish in LIS and adjacent
nearshore waters, as indicated by catch per commercial trawl
hour, has steadily increased approximately 200 from
1377~-1981 (Figure 5).
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4,32.2.3 Buttersish (Peprilus triacanthus)
Description: Butterfish have a very thin deep body, are
bluish on top, with light sides and a silver belly. They are
usuyally € to 9 inches long and range to 1 pound in weight.
Butterfish are most common  fFrom South Carelina  to  Nova
Seotia and Cape Breton, occasienally straying noerthward to
the Gulf of Zt. Lawrence and southward to Florida in deep
water. Seasenally migrating, loosely formed schools appear
in LIS in late spring and remain until late fall when they
return toe the edge of the continental shelf. While inshore
during the warmer months, butterfish are most abundant over
sandy bottom, swimming near the surface in water usually not

exceeding 20 fathoms. They ar-e pelagic feeders,
concentrating on nektonic or planktonic organisms. Their
diet includes small fish, saquid, amphipaods, copepods,

shrimps and annelid worms. Spawning occurs in spring and
summer (June to August in New England) a few miles out to
sead. PFPost—spawning individuals return to coastal waters.

Eighery and Londition of Stocks
Fercent of Fercent of total
Commercial tetal commercial commer-cial landings
landings fFinfish landings of all species
Year {(Lbs )™~ {includes squid) (includes shellfish)
1977 =8, 200 0.2 2.5
1578 €S, 000 1.0 1.6
1979 Z3, 300 0.7 0.5
1981 510, 425% : 9.1 €.2

¥ See 4.2.1

Landings of butterfish from 1977-739 indicate that this

species contirributed a low percentage to total commercial
finfish landings and landings <of all species including
shellfish.. However, the 1331 landings, which include
previously unreported offshore landings, suggest that

butterfish contribute a significant percentage to those
categories. They are harvested primarily by trawl (greater
thars 20% of anmual butterfish landings) with small amounts
taken by hook and line (about 10#%) and gill met (less than

D).

Histerical landings increased from less than 100, 000
pounds prior te the 1940°s to a record 1 million pounds  in
1347, after which they dropped to less than 20, 000 pounds in
the early 19707s. LlLandings have since increased to over
20,000 pounds (Figure €).
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From 1977-79, Connecticut-licensed trawlérs reported
catching butterfish mostly in central LIS (47-824X of annual
buttersish catches), BRlock Island Sound (10-20%), and waters
further offshore (L7-34X). Very little is reported caught
by trawl in eastern (2-2%) and western (Z2-6x) LIS,

Ne buttersfish were reported caught by recreational

anglers in 1979 (NMFZ  12820). Thus, ther are not an
important sportfish, although available to anglers, since
1-3 thousand pounds are taken by commercial anglers each

vear. They are highly regarded as a food fish.

Relative abundance ©f butterfish as indicated by catch
per commercial trawl hour decreased €34 from 1378 to 1979
and has remained at the lower level since then (Figure 7).
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4.%3.2.4 Cod (BGadus merhua), scrod (juvenile)

Description: Cod are heavy—bodied fish with three dorsal
fins, tweo ventral fins and’a nearly square tail.. Color
variges widely from gray—green to reddish. Near LIS, weight
ranges from §-12 pounds, and length, up te 20 inches. They

are found in the northwest Atlantic From West Greenland
south to Cape Hatteras with the continental slope marking
the offshore beundary. Cod rarely enter LIS, instead
remaining outside its eastern edge. Migrations are
assoviated with temperature, food and spawning. 5Seasonally,
cod move intoe deeper water in winter and spring. They occur
most fFrequently on rocky and pebbly bottem, on gravel or
sand, and on a substrate of clay and broken shell. They are
found at temperatures between F2 and 55°F, and to depths of
at least 250 fathoms., Typically a bottom fish, <cod consume

a variety of invertebrates and fish. Spawning 9grounds are
gener-ally small and well defined. Peak spawning occurs fom
January to mid-September, depending upon location, in

tempetratures ranging from 30 to 54 °F,usually at depths
between 5-Z5 fathoms. :

Fishery and Condition of Stocks:
- Fercent of Fercent of total
Commercial total commercial commercial landings
landings finfish landings of all species
Year {(Lbs) {includes squid) {includes shellfish)
1977 449, 400 1.4 0.3
1378 53, 200 1.3 Q.8
1373 13, 200 0.5 0.4
1981 504, 200% 9.0 .1

¥ See 4.73.1

Landifigs of coed from 1977-792 indicate that this species
contiributed a low percentage to  total commercial fFinfish
landings as well as te landings of all species including
shellfish. However, the 1321 landings suggest that cod
contf~ibutes a significant percentage to those categories.
They "are harvested primarily by trawl (30-38% of annual cod
landifigs), with a few thousand pounds (2-2%) taken by hook
and linme. Historical landings peaked in the late 19207s to

almest 9 million pounds in 13320. They have remained -near,-
or less tham 400,000 pounds since then (Figure 2). Resident
commercial trawlers report catching cod mostly in Block
Island Sound (78-94¥ of annual cod catches) and offshore
grounds (£-20%). Essentially none are ireported from LIS
except For about 100 pounds per year from eastern LIS,
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Less than 20,000 cod were reported caught by
recreational fishermen in 1973 (NMFS 1920). A r-ough
conversion <of 13,000 cod -to 390,000 pounds ranks cod
thirteenth in recreational importance by weight of landings.
Recreaticonal landings exceed the 1377-F9 commercial landings
approximately two—fold, again however, commercial cod
landings figures for these years are pirobably
underestimates. In 1921, 58,500 pounds of cod were reported
caught by Connecticut party and charter boats.

Relative abundance of cod as indicated by catch per

commercial trawl hour decreased 75M from 13731320 and
remained low in 1321 (Figure 3).
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4,2.2.5 American eel (Apnguilla restrata)

Description: Eels have an elongate, snake—like appearance.
The dorsal fin originates far behind the pectorals. They
are brown to olive green in color, silvery when migrating.
Males are generally smaller than females which average 2 to
2 1/2 feet. They range from West Greenland to Central
Ameirr-ica and the West Indies., The eel is a commoen species in
Long Island Seound inhabiting estuaries and streams aleng the
entire coastline. It matures in fresh water, then migrates
downstream to salt water and out to ofpen ocean breeding
grounds in the Sargasso Sea. Adult egls are assumed to die
at sea following reproduction during mid-winter. The elvers
{roung eels) then miarate back to fresh water. Eels are not
particular about the type of bottom they inhabit, and can
tolerate wide ranges of environmental variables such as
temperature, salinity, dissclved oxygen, and levels of
pollutants. They are principally a nocturnal feeder,
copsuming all types of animal matter both living and dead,
including small fish, crabs, lobsters, worms, shrimp  and
small crustacea. '

Fishery and Cendition of Stecks: .
Fercent of Fercent of total
Commercial total commercial commer-cial  landings
landings finfish landings of all species
Year {Lbs) (includes squid) (includes shellfish)
= 24, 200 0.1 0.8
=578 e, 400 i 0.8 c.4
973 7, 600 0.8 0.5
981 27, 33 0.3 0.2
Eels contribute a low percentage to total commercial

finfish landings and landings of all species including
shellfish in Connecticut. They are harvested primarily with
eel pots (83-97%X of annual eel landings) with small amcunts
tdken by trawl (G.1-4¥), gill net (0.1-10X), and hand lires
{(léss than 1X). Commercial landings have generally ranged
from 10, 000-50, 000 pounds since 1333. The 19507s and 1960°s
were a period of consistently low landings between 10,000
and- Z5, 000 pounds (Figure 10).

In 1373, less than 30,000 eels were reported caught by
recreational anglers (NMFS 1980), ranking this species,
along with four others, last by number caught. Eels are
considered a ‘desirable food fish by many people. In Japan
they are a delicacy.

[
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The condition of Connecticut eel stocks is  thought to
be stable. However, some commercial eel fishermen believe
that «catches are declining while fishing effort is
increasing (Shen 1982). Neo scientific data is available to
determine the condition of stocks.
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4,2.2.6 MWinter flounder {(Pscudepleurongctes americanus),

blackback flounder, lemon sole

Degcription: The eyes of the winter Flounder are on  the
right side of its body, it is small mouthed, and thick
bodied; color is variable but generally this is the darkest
of the flatfish. Adults are commonly 12 to 15 inches long

and weigh 1.5 to Z.0 pounds. The winter flounder ranges
from Labradeor to Georgia, but is moest common from  the Gulf
of 5t. Lawrence te Chesapeake Bay. It is a permanent

resident of LIS, completing 1its life cycle here. Adults
migrate seasconally, moving into deeper water in  the summer
and then back to shallow water and estuaries in the winter.
Juveniles spend their first year in estuarine waters. Soft,
muddy bottoem (commonly where there are patches of  eelgrass)
is preferred over a moderately hard one. Winter flounder
telerate a wide range of temperatures but are moest  abundant
at about 3=-€0 °F, and are found between 1-Z fathoms.
Winter flounder are sight feeders and are active during

daylight hours. They eat a wide variety of isopods,
copepoads, amgphipods, crabs, shrimp, worms, melluscs, snail
<¢ggs, and some seaweed. Spawning occurs at night in winter

and early spring (between January and May in New England) on
sandy bottoms, often in water as shqllﬁw as 6—18 feet.

Fercent of Fercent of total
Commercial total commercial commercial landings
landings finfish landings of all species
‘Year | (Lbs) {includes squid) {includes shellfish)
1977 €03, 000 17.7 11.¢€
1378 204, 000 19.5 1z.4
15979 ~-329,400 14.4 - 10.2
1321 1,161, 000 20.8 14.1

®*See 4.3.1 -

Among Connecticut  commercial fFinfish landings, only
unclassified baitfish landings exceed those of winter
flounder, which can be classified as VConnecticut’s most
important commercial foodfish species. Essentially all (399
of annual landings) of the winter flounder landed by
cemmercial vessels in Connecticut are caught by otter trawl.
Zmall quantities are also commercially taken by haul seine,
gill net, and angling.

The greatest commercial winter flounder landings,
between Z-5 million pounds, were recorded annually from
1940-1930. Liandings have remained. less than or near 1
million pounds since then, although very low landings {(less
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than 200,000 pounds) occurred in 1372, L1973, and 1373
(Figure 11).

Resident trawlers report catching winter flounder
mostly in EBlock TIsland Sound (50-60X of annual winter
flounder catches). Eastern LIS yield is low (5-20%), and
the catch in western LIS is insignificant.

The 1979 recreational catch of winter flounder
{1, 377, 000 fish, NMF:5 1980) ranked this species . third by
number and fFifth by weight in recreational importance
{Table 2). In 1981, 24,000 pounds of winter Flounder were
reported caught by Connecticut party and charter boats. It
is the most highly—-scught species in Connecticut waters  due
to its high quality flesh and the ease with which it may be
caught (Sampson.l1981). In 1979, +the recreational catch
exceaded the commercial catch from all  gear types by 17X
{(Table 2).

Although abundance, as indicated by catch Fer
commercial  trawl  hour, decreased 28X from 1373-20, it
increased 198 from 12820-21 and appears to have remained
relatively steady over the entire pericod (Figure 12)..
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4.2.2.7 Fluke: {(Paralichthys dentatus), summer flounder
Lescription: The eyes of the fluke are on the left side of
its boady. Its mouth is large with sharp teeth, color is
variable depending upon background, from shades of brown and
gray to almost black, with several prominent spots. The
average size of Ffluke in LIS is 17-27 inches weighing 2-5
pounds, although larger ones up to 10-15 pounds are often
caught. Fluke occur on the continental shelf from Maine to
South Carelina. They occur seasonally in LIS during  summer

menths in bays, harbors, and mouths of estuaries. Fluke
move inshere to shallow coastal water in the early summer,
and migrate offshore in the fall to overwinter. Medium

sized and larger fluke occur between the 2Z3 to 30 fathom
contouwr and the 20 fathom contour during winter and early
spring. They spend most of their  lives on the bottom
prefeirring sand or mud, but will rise inte the water column
when chasing prey. Fluke oconsume primarily small fish,
squid, crabs, shrimp, molluscs, wor-ms, and sand dellars.
They spawn in offshore waters during fall, winter, and
spring.

e o e e s e e o b oot b o oo o W bt Wt b s o s s s

\\\ Percent of _ Fercent of total
Commercial total commercial commercial landings
landings finfish landings of all species
Year (Lbs) (includes squid) (includes shellfish)
1977 83, 300 1.8 1.2
1278 110, 200 zZ.7 1.7
13979 20,700 0.8 Q.8
1381 21, 243 1.4 1.0
#S5ee 4.3.1

Fluke contribute a low percentage te  total commercial
finfish landings and landings of all species including
shellfish in Connecticut as indicated by reported catch and
landings. They are harvested primarily by trawl (greater
than 395X of annual Fluke landings) with several hundred
pounds (1-2Z¥) takerr by hook and line. Historical landings
+luctuating between 200, 000 and 800, 000 pounds occurred from

"1244-13959, . Landings dropped to less- -than---100, 000 -pounds- -

from 1365-1977, but increased from 1less than 23,000 to
111, 000 pounds during 1372-78 (Figure 13).

From 13977-1521, Connecticut-licensed trawlers reported
the greatest ‘catches of fluke in “RBlock Island Sound and
offshore grounds, and central LIS. The combined catch from



these areas amounted to about 20X of annual Fluke catches.
No fFiner definition of consistant tirends in catch by area is
apparent except that low fluke catches were reported from
eastern (3-92) and western (1-4X) LIS,

In 1979, 33,000 fluke were reported caught by
recreational anglers (NMFS 1320), ranking this species
fourteenth by number caught and sixteenth by estimated total
pounds caught (Table 2). This ranking is not an  indication
of the species’” appeal to recreaticonal fishermen. It is the

saventh most sought arter species by Connecticuyt
recreational anglers (Sampson  1281). Low recreational

catches in 1979 may represent an extreme low in abundance or
availability that year since the same depressed Ffigure is
represented in Connecticut coemmercial catches as well.
Fluke are of high quality as a Ffood fFish, and «catching
larger fluke may provide an exciting angling experience.
The 1373 recreatieonal fluke catch was 13X greater than the
1973 reported catch of Connecticut licensed commercial
fishermen (Table 2). In 1381, 7,600 pounds of fluke were
caught fFrom Connecticut party and charter boats.

, Although the relative abundarnce of Ffluke as indicated
by catch per cemmercial trawl hour fluctuated between Z0-35
Founds from 1977-1321 this difference is not believed to
represent a L{fge variation in abundance (Figure 14).
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Description: The .yellowtail flounder is small-mouthed,
with its eyes on the right side of its body. It is brownish
with reddish spots, with a distinct yellow spot on the
underside at the base of the tail. They average 15 to 18
inches in length, weighing 1 te Z pounds. Yellowtail range
from the Gulf of 5St. Lawrence to the lower part of
Chesapeake bay, and are especially abundant off scuthern New
Erngland and on Georges Bamnk. They are not known to enter
LIS. Yellowtail do not make significant migrations although
they may undertake local movements of probably not more than
50 miles. VYellowtail inhabit sand or sand-mud bottoms and
aveid rocky and very soft, muddy areas. They are found in
moeder-ate depths from 7 to 40 fathoms and are teolerant of
water temperatures ranging from 33 te 54°F. A demersal fish
with a small mouth, yellcowtail feed mainly on amphipeods,
shi~imps, mysids and small shellfish as well as on  worms.
Zmall fish are consumed when available. Tpawning takes
place fFrom mid-March to September with peaks in April teo
June in New England.

- Fercent of Fercent of total

Commer-cial total commercial commercial landings
_ landings fFinfish landings of all species
Year {(Lbs) (includes squid) {includes shellfish)
1977 =84, 200 11.2 7.3
13978 D07, €00 7.4 4.8
1579 34¢, 200 9.4 8.6
1381 - 1,50z, 416€% z26.8 i7.8
* See 4.73.1

Landings of yellowtail flounder from 1977-79 indicate
that this Species contir-ibuted a substantial percentage to
total commercial finfish  landings and landings of all
species including shellfish. In 1977 and L1373 it was second
only to winter flounder in  importance as a commercial
finfish. In 1378 it was third in commercial importance as a
Finfish, in that year, scup was second to winter Flounder.
However, the 13981 landings, which include unreported
offshore landings, indicate that yellowtail flounder is the
most "important commercial finfish, winter Fflounder being’
second.

Yellowtail are harvested entirely by trawl. Landings
near- € million pounds in 1942 decreased steadily to less
than 200, 000 gounds in the 19507s and 196¢0“s. In 1974 and
13735, landings peated dramatically at 9 million pounds. The
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increased level of landings in 1981 over that recorded for
1977-79 is believed to be a result of an improvement in  the
method of collecting statistics. Therefore, landings from
the late 1370°s are likely to be underestimated. However,
the 1981 landings are still 1¢w compared to those of 1974
and 1975 (Figure 15).

From 13977-79, Connecticut licensed trawlers reported
catching yellowtail moestly offshore of Block Island Zound
(I7r—e8a of annual yellowtail catches) and in Block Island
Sound (3F-58%). Reports of catches made at the extreme
e#astern ¢nd of Long Island Sound occasionally account for
about 24X of landings.

Ne yellowtail flounder were reported caught by
recreaticnal anglers in 1979 (NMFS 1380). The species may be
caught 1nr1dgntally by anglers fishing for cod, but is not a
target species itsels.

The relative abundance ofF yellowtail flounder as
indicated by catch per commercial trawl hour decreased 59%

from 1977 teo 1981 (Figure 16). Individuals of two
yellowtail stocks —— the southern New Englamd and Georges
Eank stocks —— are landed in Connecticut, probably more of

the former than the latter. Research sur-vey data on  the
southern New. England stock indicated a proncunced decline in
abundance betuween the late 1980°s and mid 1970°s, which has
leveled off since then (NEFMC 1381). It is unknown whether
the Connecticut commercial catch/effort data reflects a
further dec llng 1n stock abundance.
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4.2.2.9 Mackerel (Sce

Descr-iption: Mackerel have a streamlined body with a narrow
caudal peduncle, and are blue—green above with dark, wavy
tranverse bars, whitish sides and belly. Adults are usually
14 to 18 inches long weighing approximately 1-3 pounds.
They range from the Bulf of 5t. Lawrence te Cape Hatteras
out to the edge of the continental shelf. The mackerel is
an early summer visiter teo LIS, leaving in the fall. LI=
may be an important nursery area forr young mackerel. Each
fall, mackerel move out of LIS and overwinter off the
southern New England coast near the edge of the continental
shel¥. They return each spring as part of a general
nertherly and inshore migration. Mackerel swim in dense
schools, and are occasicnally seen in harbors and estuaries,
but adults are more commenly found in open water, down to
100 fathoms. They are mainly a pelagic feeder with the diet
consisting of copepods, crustaceans and small fish.
Spawning occurs during the spring and summer over the entire
continental shelf (June in southern New England). The most
productive spawning occurs south of Cape Cod, but there are
NG specific spawning grounds.

™~ Percent of Fercent of total
Commercial total commercial commercial landings
landirngs finfish landings of all species
Year (Lbs) (includes squid) (includes shellfish)
1977 =2, 800 1.0 0.6
1378 15, 600 0.4 . 2.2
1979 12,200 0.3 0.2
128 L&, 220% 1.5 1.0
¥ See 4.3.1 -

,

l.andings <f mackerel from 1977-1381 indicate that this
species coentributes a low percentage to total commercial
¥infish landings and landings of all species including
shellfish. Mackerel are commercially harvested mostly by
gill pet (23Z-65% of annual mackerel landings) and trawl
(19-5820). Small quantities (E—3¥) are taken by commercial
anglers. :

Landinﬁs of 1.2 million pounds in 1280 decreased to

less than 200, 000 pounds until the late 1920°s - early
1320“s when a record 2 million pounds was landed in 1929,
Landings declined dramatically in the 13207s. “mall peaks

near 200, 000 founds occurred in the 1940”7s, after which
landings have remained less than 100,000 pounds (Figure 17).
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In 1979, Z54,000 mackerel were reported caught by
recireaticenal anglers (NMFS 19860), ranking this species
ceighth by number caught and seventh by estimated total
pounds caught (Table Z). Mackerel are impeoertant to the
recreational boat fishery during a thiree to six week period
from May to mid-June and sporadically throughout the summer
and fall. ©On days during their peak availability {(one or
twoe weekends per year), DB0X or more of the boat-based
fishing effort may be targeted towards mackerel. Shore
based anglers seek this species 19% of the time during that
same per-iod of peak abundance, however the species seldom
ventures within casting range of shore (Sampson 1331). In
1381, 19,400 pounds of mackerel were reported caught by
Connecticut party and charter boats.

The spawning stock of mackerel declined steadily from
about Z.4 millien metric tons in 1963 to 5235, 000 metric tons
in 1977. NMFZ bottom tr-awl catch—per—-tow data indicated a
decline in overall mackerel abundance during this period
(MAFMZ 13783) .,
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Figure 17. Connecticut commercial mackerel landings,
1820-1381.
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4.3.2.10 Mernhaden (Breveortia tryrannus), bunker

Description: Menhaden are deep-bodied with a deeply forked
tail, dark blue to blue gray abeve, with silvery sides.
Adults average 12 to 15 inches in length and up to one pound
in weight. The} range from Nova Scotia to eastern Florida.
A seasconal migramt in LIS, menhaden first appear in
Connpecticut waters in April anmd remain until late Fall.
Beth  adult and immature menhaden make long nerthern
migrations during the summer and then move south in the
fall. It is suspected that they migrate into the deep
offshore waters of the continmental shelf during winter.
Turing summer, they concentrate near large estuarine
dirainage systems where food is most abundant. They are
irarely found in water below 30 °F. Menhaden are efficient
planktivores, swimming with their mouths open using layers
of comb-like gill rakers to capture minute crustacea,
decapod larvae, rotifers and vast quantities of unicellular
algae. Spawning of menhaden north of New Jersey occurs Ffrom
April to October in the ccean over the continental shels and
in some of the larger more saline bays and scunds. In LIS,
Wheatland (195€) found menhaden ¢99s between June and
Dotober. .

Fercent of Fercent of total
Commercial total commercial cemmercial landings
landings finfish landings of all species
Year {Lbs) {includes squid) {includes shellfish)
1977 108, 600 3.1 2.0
1378 853, 100 zZ.1 1.3
1979 100, 200 2.7 1.9
1321 151, =243 2.7 1.8

Menhaden contribute a moderately low percentage to
total commercial Finfish landings and landings of all
species including shellfish in Connecticut. They probably
contribute a much larger percentage to these categories
because an unknown gquantity of menhaden is reported in  the
commercial lamdings statistics as unclassified baitfish, of
which over 1 million pounds were landed Ffrom 1977-79.
Menhaden landed in Connecticut are commercially harvested
primarily by.g9ill. net_(30-37% of annual. menhaden landings)
with small amounts taken by trawl (Z-8%X) and angling using
snag hooks (1-2X).

Recerd historical landings exceeding 40 million
pounds occurred in the 12907s. They declined te less than
200, 000 pounds in the 1320°s and 19407s. From 19334-15€3



record low landings less than 50, 000 pounds cccurred. Fr-om
1970 to the present, landings have gemerally ranged between
100, 000-e00, 000 pounds (Figure 12). The ¢arly landings from
1880-1320 reflect the magnitude of Connecticut’s for-mer
mentiaden industry.

Frocessing plants serving purse seine boats
fishing in Long Island Sound operated in Connecticut  From
about 1870 to 1330 (General Dynamics 19€8). Furse seining
is the most efficient method of harvesting menhaden to  be
used For reduction to fish oil and fertilizer. Since the
clesing of the Connecticut menhaden processing plants, purse
seine beoats have continued to operate in LIS. However, they
land their catches in New Jersey where a processing plant
currently operates (see Section 3.1.11). Thus, the actual
catch of menhaden from LIS is much greater than landings
statistics simce 1930 indicate. From 1974-1981, one company
operating several purse seine beoats in LIS reportedly caught
greater than 2 million pounds per year to be processed as
industrial fish. The Connecticut landings statistics anly
represent  that menhaden which is  used For bait by
Connecticut loebstermen and anglers.

Ne menhaden were reported caught by Connecticut
recreational anglers in 1973 (NMFS 13280). However, anglers
probably did _take considerable numbers using snag hooks to

use as bait ;EP bluefish and striped bass.

All menhaden aleng the Atlantic cocast belong to a
single stock. Abundance has declined since the last
century. Heavy fishing pressure on the stock 3s a whole may
have caused the size of the spawning stock to drop below an
optimum level which may have caused poor recruitment in  the
A960°s.  Few menhaden were landed in  southern New England
between 1963 and 1962 (Herry 1971; 0Olsen and Stevenseon
1973)., This is reflected by low Connecticut landings during
this period (Figure 18). During the 1970“s and at present,
catches of menhaden entering LIS have been relatively large,
indicating that the condition of the stock may be stable.
However, no scientific data is available on the population
dynamics <f that portion of the Atlantic menhaden stock
enter-ing Long Island Sound,
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4,2.2.11 River herring: alewife (Alosa pseudoharengus),
blueback herring (Alcsa aestivalis), glut
herring.
Description: The bodies of river herring arestrongly

N

compressed laterally and are deeper than in sea herring
(about 1 1/2 times as long as deep). They have one short
dorsal fin and a deeply forked tail. Color is blueish above
for the blueback, grayish green above for the alewife, and
both have silvery sides. Adults of both species are
commenly less than 12 inches in length and 1/2 pound or less
in weight. Alewives range +from Labrader to Cape Hatteras,
and are less abumndant south of Cape Cod. Rluebacks are more
southern species, maost abundant from southern New England to
Florida but occurring north to Nova Scotia. Fre—and
pest—spawning anadromous river herring pass through Long
Island Sound <n their migration to and from the rivers in
which they spawn, ‘especially the Connecticut and Thames
Rivers. Little is known about migrations in the ocean where
most girowth cccurs. There is evidence that both species are
schooling fFish ind the ocean. The blueback may move out fFar
from land {(more than 100 miles) and may pass the winter near
the bottom. The spawning migration of the alewife occurs in
the early spring in Conmecticut rivers and streams, before
the blueback”s spawning migration in the late spiring  and

early summer Both are mainly planktivores, feeding on
copepods, other crustacean zooplankton, and fish eggs. They
alse eat small fish. The alewife deoes not fFeed when

swimming upriver to spawn, when they return to saline waters

they feed ravenously. This is probably tirue Forr bluebacks

but not known with certainty. River herring are broadcast

spawners,; alewives prefer areas of relatively slow flow and

temperatures of 55-60°F; bluebacks prefer areas of

relatively fast flow and later spring temperatures of 70-75°
F.

Fishery and Condition of Stocks:

Because no distinction is made between the blueback and
alewife by commercial harvesters, both species are included
under “alewives” in commercial landings statistics.



Perrcent of Fercent of total

Commercial total commercial commeircial landings
landings fFinfish landings of all species
Year (Lbs) - Aincludes squid) {includes shellfish)
1977 &1, 200 1.8 1.2
1978 39, 300 1.0 0.6
14979 62, 700 1.7 1.2
1381 52,816 0.9 ¢.6

"Alewives” contribute & low percentage. to total
commercial finfish landings and landings of all species

including shellfish in Connecticut. They are harvested
primarily by haul seine (390-95X of anrnual Yalewife”
landings) with Z-6% taken by gill net. Commer-cial fishing

for river herring occurs mainly in the Connecticut River,
during their spring spawning migrations. They are currently
used primarily as lobster bait and bait for game <fishing.
During the 13530“s they were used as industr-ial fish, being
reduced te fish meal. Actual commercial landings may be
much greater than those reported under the “alewives”
category because a large percentage of the landings reported
under “"unclassified baitfish” may consist of river herring.
These "unclasgsified” landings exceeded 1L million pounds from
1977-73. ™~

Twoe peak periods in the recorded historical landings
occuryed From 1832-1%908 and 1950-55. During these periods,
annual landings exceeded 500, 000 pounds. A record landing
of 1.94 million pounds occurred in 1950, ., Landings have
generally remained at less than 100,000 pounds since 1360
(Figure 19).

River herring are a productive bait for recreational
anglers fishing for striped bass and bluefish. - They are
not & target of recreaticonal fishing effort.

From ‘annual surveys of juvenile shad abundance in the
Conmecticut River conducted by the DEP since 19793, it is
known that the blueback herring stock of this river is quite
abundant. In fact, juvenile blueback herring are the most
numerous species taken in  haul seine samples +rom August to
October. Juvenile alewives are seldom taken in samples;
thus little is known of the size or condition of the
Conpecticut River alewife stock. No scientific information
is available on the present condition of the rivér heiring
stocks of other Connecticut rivers and streams.



—
w

MILLIONS OF POUNDS

2 ; . ?3\$. QMJJé

18680 19920 1928 1948 1368 1580
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landings, 18280-1381.

54



4,32.2.12 5Scup (Stenctemus chrysops), porgy

Description: Scup are halfs as deep as they are long, very
thin, with large scales. They are silvery and irridescent,
darker above, with a white belly. Adults are usually & to
14 inches long weighing 1/2 te 2 1/2 pounds. - Scup range
from Zape Cod to Cape Hatteras. They occur in LIS from June
to mid-October. Juveniles were found to overwinter in LIS
during 1971-73 (Thomsen et al. 1978). 5Scup migrate to
inshore regions along the New England ceoast, including LIS,
to spawn during June, leave the New England ceast around
mid-October, and migrate southward and offshore of the New
Jersey and North Carolina coast. In the feollowing spring,
they again undertake their spawning migration northward into

nearshore areas of southern New England and New York. Scup
prefer smooth to. rocky boettom and stay in  Fairly deep
(30-100 feet) waters during the summer in LIS, They are

very sensitive to temperature; apparently the need for an
envirenment of about 453 °F determines how far offshore they
move in winter. Scup are bottom and near—bottom feeders.
Their prey includes small crustacea, worms, moelluscs, squid,
vegetable debris, hydreids and sand dellars. They
apparently cease feeding during spawning. Spawning occurs in
late spring apparently over sandy aqg weed covered grounds.

Fercent of Percent of total
Commercial total commercial commercial larndings
landings finfish landings of all species
Year {Lbs) {includes squid) (includes shellfish)
1977 Z3€, 200 7.4 4.9
1378 373,700 9.2 5.9
1373 174,00 4.8 - 2.4
1381 a7, 939 1.8 1.2

Scup contribute a  moederate Fpercentage to total
commercial fimfish landings and landings of all species
including shellfish in Connecticut. They are commercially
harvested primarily by trawl (87-398X of annual sCUup
landings) with small amounts taken by angling (0.2-3%) and
gill met (0.5-2%). ' The period of major scup landings was
from 1940 to the mid 13€0’s when they ranged from 1-2.5
million pounds-with—a recerd of 2.4 million -pounds in--139553-
Landings declined in the 13€0°s and have iremained at less
than 500, 000 pounds since (Figure 20).

From 13977-1321, Connecticut—licensed trawlers reported

the greatest «£atches of scup in central LIS (42-€9% of
annual scup catches), lesser amounts in western LIS
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{15~-24%), Black Island Scound and further offshore (5-33K),
and small catches in eastern LIS (F—-6¥).

In 1373, 1,984,000 scup were reported caught by
recreational anglers (NMFS 1980), ranking this species first
by number caught and second by estimated total pounds caught
(Table 2). Scup are the sixth mest popular recreational

finfish species in terms of targeted angling effort. This
effort occurs from May through October forr the species. In

1973, scup catch rates were less than 10 fish per 100 hours
of angling from shore, since the species is relatively
unavailable to shore based anglers. However, from
July—September, catch per effort was higher for scup  than
any other species caught in the boat fishery. A peak of 180
scup per 100 hours occurred during September For the boat
fishery (Sampson 1981). '

In 1981, 1€,300 pounds of scup were caught by party and
charter boats. The recreational catch of scup in 1373,
which includes the party amd charter boat mode, was two
times greater than the catch of Connecticut—-licensed
commer-cial fishermen that year (Table Z) ..

The relative abundance of SCUp as indicated by_ catch
per commercial trawl hour decreased €83 from 1378 to 13280
and remained_at the lower level in 1381 (Figure 21). :

N

3.s

3 -

w 2-5

a

=z

2

o

a2

s

[32)

31.5 ;

3 200 o

= 0 . By l7e |
3 “ 2140 ‘
H - n !
H ! a 2 .

.s B if , zz 110

s o Qo
N A . o~ ge

s TR A s 58 —

1880 1388 1928 1940 1960 1980 1977 18783 1981
Figure 20. Cennecticut Figure Zi1. Catch per effort of
commerecial scup scup caught by Connecticut
landirngs, 1820-1381. licensed trawlers, 1977-1321.



4.3.2.13 American shad (Alcosa sapidissima)
Description: “had are the largest of the herrings. Their
body is deep, with a sharply serrated belly, deeply forked
tail, and large scales. They are bluish or greenish above
which gradually shades into bright silver sides. Adult
males weigh up to & pounds and females up to pounds. Shad
range from the St. Lawrence River and Nova Scotian  banks
south to the 5t. Jehns River in Fleorida. They enter the
Connecticut River to spawn from early April through
mid—June. They are present in eastern LIS as they migrate
from the ocean to the Connectint River and back again after
spawning. Juveniles migrate through LIS from the
Connecticut River to the ocean in Octoeber. After migrating
as far as Turners Falls, Massachusetts in the Connecticut
River to spawn, post-spawners move back downstream to  the
sea and thern swim north to spend the summer and early fall

in the Gulf of Maine. With declining fall water
temperatures, most shad move out of the Guls of Maipe and
congregate offshore, between southern Long Island and

Nantucket shoals. Adults enter coastal waters 1in a broad
Firont toward the middle Atlamtic «ccast, as sar south as
Nerth Carolina during the winter and spring. North Atlantic
Fopulations proceed north up the ceast to their natal rivers
in spring with the warming of coastal waters, while south
- Atlantic populations migrate southward to their natal rivers
{(Neves and Depres 1373), During their adult life in the
-sea, shad are pelagic' schooling fish, and they never
re—enter fresh water until they return to their natdl river
to spawh, though they sometimes do appear in brackish
estuaries. In the ocean, schools of shad are often seen at
the surface in spring, summer and autumn, but are seldom
seen during the winter. They have been trawled from depths
of 50 fathoms ofFf Nova Sceotia in March, and at 26 to €8
fathoms off southern New England in May. Shad are primarily
plankton feeders, like other herrings. Im  the sea, adult
shad feed on copepeods and mysid shrimp. They take little or
noe foeod in fresh water during the spawning migration. Most
spawning in the Connecticut River presently o<ccurs between
the Enfield Dam, Connecticut and the base of the Turners
Falls Dam, Massachusetts from mid-May through mid-July at
water temperatures between 14-2% ° C, Brr-oadcast spawning
begins about an hour after dark in open water over sandy or
pebbly bottom, during which groups of 5-10 male and female
shad swim close together in small circles near the surface.
Adults experience considerable energy and weight loss during
migration and spawning; therefore, post—spawning mortality
is believed to be high, Surviving shad will. leave. the river
shortly after spawning, endure an unknown rate of oceanic
mortality, and return to the river in the following year as
repeat spawners. Hue to the high rate of post—-spawning
mortality, shad will rarely spawn more than twice in  their
lifetime. 4 :
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Percent of FPercent of total
Commercial . total commercial commercial landing
landings finfish landings of all species
“Year {Lbs) {includes squid) {includes shellfish)
1377 232, 400 9.7 .2
1378 Z06, 200 7.4 4.7
14979 208, 800 5.8 4.0
1381 224,600 5.8 4.0
Shad are one of Conpecticut’s Five moest important
commercial finfish species in terms of annual landings. Only
winter flounder and yellowtail flounder consistently

contr-ibuted higher percentages to total annual landings than
shad during 1377-81., Since 1973 shad have been commercially
harvested entirely by drift gill net in the Connecticut
River from its mouth north to Portland, Connecticut., Except
for the peried 1942-49, during which landings peaked at 1
-million pounds in 1348, annual landings have generally
fluctuated between Z00, COO-400, QOQ p?unds (Figure Z2).

Shad that swim upriver past the commercial gill netting
areas in th@awaer Connecticut River, are then subject to
being caught in a substantial sportfishery located mainly in
areas near Windsor lecks and Enfield, Conpnecticut and
Holyoke, Massachusetts. A 1382 creel census of the shad
spor-t fishery in Connecticut conducted by the DEP, revealed
that an estimated 118, 300 pounds of shad were taken, and an
additional 42, €00 pounds were caught but then released. The
Amei-ican shad is acclaimed by many anglers for its trophy
size (2-8 pounds), and its fighting quality on light tackle.
Recent tag-recapture studies by the ILEF indicate that
recreational anglers annually harvest between 2-13X of the
shad run.

The DEP is «currently conducting an early life
history study of the Connecticut River shad population in

which the strength of each year class is estimated by
annually monitoring the survival of larvae and relative
abundance of juvenile shad. With this information the

condition of the "stock is clesely monitored and measures can
be taken, 1Ff necessary, to maintain the stock at a stable
level of abundance.
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4.3.2.14 Striped bass (Moreone saxatilis)
Desci-iption: Striped bass have a deep body with a  broad
tail, amd are dark olive green te bluish above, with silver
sides, that have narrow dark stripes. Bass over 40 pounds
are quite rare in Connecticut waters, 5-20 pounds being the
usual range. They range aleng the Atlantic ceast from the
St. Lawrence River to Florida, into the Gulf of Mexico to
Louisiana. Although small groups may overwinter in LI%, the

ma jor-ity of fish are seasonal migrants. They appear in
¢arly spring traveling northward and return in fall on their
way teo’ overwinter in the Hudson River and UChesapeake Ray.

Ztriped bass rarely occur more than 3 miles from the coast.
They prefer surf-swept beaches, shallow estuaries and bays,
and rocky stretches. Water temperatures betuween 46-70 °F
are preferred. They are & voracious predator sfeeding
primarily on fish but also werms, squid, clams, lebsters and
crabs. The first two years appear to be spent in the rivers
in which they were spawned. Bass three years and older
undergo extensive northern migrations in early spiring,
returning te large rivers and bays, principly the Hudson
River and Chesapeake BRay in late fall.  An  anadiromous
species, striped bass enter brackish and fresh water to
spawn. Along the Atlantic ceoast, spawning wusually occurs
from April to June, governed largely by water temperatures
(55-73 °F). _The most prolific spawning area 1is Chesapeake
Eay. Spawniag\occurs in meving water which serves to keep
the semiboyant ¢gg9s From settling to the bottom and
smothering.

— e e R e e s o s oo e e vt e v e e

Percent of : ‘er-cent of total
Commercial total commercial commercial landings
landings finfish landings of all species
Year {L.bs) {includes squid) {includes shellfish)
1977 57,700 1.7 1.1
1378 z5, €00 - 0.6 0.4
1979 44, €00 ' 1.z 0.3
1981 4,900 - 0.1 0.1

Since the early 135075 under the Connecticut General’

Statutes, striped-bass taken from Connecticut waters cannot
be sold, ther are considered a recreational gamefish.
Therefore, legal Connecticut striped bass landings are of
fish taken mainly froem New York and Rhoede TIsland waters,
Striped bass contribute a low percentage to tetal commercial
finfish landings &nd landings of all species including
shellfich in Connecticut. They are commercially harvested

&0



entirely by angling. Generally, landings were less than
30,000 pounds fFrom 1939-1968. From 1365-1973 no landings
were reported;, then in 1973, a record 3,000 pounds were
landed. lLandings have generally decreased since 1373
(Figure Z3). .

In 1979, €5,000 striped bass were ireported caught by
recreational anglers (NMFS 1920), ranking this species
thirteenth by number caught and fourth by estimated total
pounds caught (Table 2). Striped bass were sought by about
5% of all shore based anglers interviewed during June,
CQctober, and November, 1379. 1In the Thames River estuary,
shore based striper fishing is particularly popular from
November through May. Striped bass are ranked fourth in
arder of directed recreaticonal angling effort in Connecticut
(Sampson 1931).

From 13739~1221, over 1,500 striped bass were reported
caught by Connecticut recreational anglers participating in
a Volunteer Angler Survey ceonducted by the Connecticut DEP.
Most were taken fFrom western LIS as a result of angler,
r-ather than fish, distributien. For both 1979 and 1980,
over 90n of the stripers caught were under 24 inches, and
over 30% of these small bass were released unharmed. OF
successful anglers, 66X caught bass between 20-30 inches
long, and 87% of these fishermen caught bass over 20 inches
(Sampsen and Macleod 1982).

The 1979 catch of striped bass by recreational anglers,
including those <fishing from party and charter boats,

exceeded the catch of Connecticut licensed commercial
anglers that year by a factor of Z1. TIn 1381, the party and
charter beat catch was 9,400 pounds, almost twice the

commercial catch.

The abundance of striped bass Ffluctuates widely

depending on the success of year classes. Three major
stocks vconstitute the striped bass population of the
Atlantic ceocast. They originate +from the Hudson River,

Chesapeake Bay, and Reancoke River. Im 1973, estimates of
the relative contributicons of these stocks toe the coastal
population were calculated to be 6.5%, 90.8%, and Z.774
respectively (Berggren and Lieberman 1978). The Atlantic
coast fishery is no longer dominated by the especially
strong 1370 Chesapeake year <lass, and it is probable that

the Hudson”s contribution to the Atlantic coast migratory
stock is now higher than 7 percent (Mumar and Van Winkle
13782 —— cited in ASMFC 1981).. For. LI5S fishermen, - at- least, .

striped bass from the Hudson may partially compensate for
the declining abundance of Chesapeake fish until another
deminant year class is produced (ASMFL 1321). The striped

bass «catch of western LI% anglers  who voluntarily
participated in the 1381 IEP survey is believed to be
primarily of Hudson River origin. The <«estimated total



fishing mortality on that steock. is Z7F¥% and it 1is estimated

rre

that Connecticut anglers account for abeout 9% of that 27X
{(Florence 1980, Zampson and Macleod 1581).
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A4.3.2.15 Weakfish (Cynoscion regalis), seatrout,
squeteagque

Description: Weaksfish are slim-bodied with a relatively
deep caudal peduncle, two large canine teeth in  the upper.
jaw and twe separate dorsal fins. They are greenish above
with purple and bronze metallic reflections, and silvery
below. Weakfish weighing up to 12 pounds are commonly
caught in LIS. They range from Cape Cod to Florida, being
most common off the middle Atlantic states. A seasonal
migrant, weakfish appear in Connecticut waters in late
spring and leave in the fall. With the onset of colder
water, larger fish, greater than 4 years o¢ld, move south and
affshore, probably no farther south than North Carolina.
The younger fish move south aleng the coast, some as far as
Flerida. During the summer, weakfish stay close inshore in
bars, estuaries, and frequently in the surf, usually staying
near the surface, and often traveling in schools. They
prefer warmer waters and are sensitive to sudden cooling.
Weakfish feed on a variety of organisms which include crabs,
amphipods, shrimp, molluscs, worms and fFish. The larger
fish tend to concentrate on small fish while the young
depend more on shrimp and other small crustaceans. Spawning
usually takes place at might from May te October throughout
most oF their range, usually in or near large estuaries, at
temperatures\ifnging from 60 to 70 °F.

"Fishery and Cendition of Stocks:

Percent of Fercent of total
Commercial total commercial commercial landings
landings fin¥ish landings of all species
Year {Lbs) {includes squid) {includes shellfish)
1977 7,300 0.2 a.1
1378 17,700 0.4 0.3
1979 a3, BOO 0.9 0.6
1581 28, 500 0.5 0.4

Weaksish contribute a low percentage to  total
commer-cial finfish landings and landings of all species
including shellfish in Connecticut. They are commercially
harvested primarily by trawl (357-89% of annual weakfish
landings) with lesser amounts taken by angling (5-Z6%) and
g9ill net (€-12X). Commercial landings were highest in~ the
134078, during which a record 130,000 pounds were landed in
194€. Landings dropped to less than 25,000 pounds in the
19507s and 1960°s. Landings have fluctuated between
0-20, 000 pounds from 1970 to 1978 with an increase to 34, 000
pounds in 1973, decreasing slightly to 28,000 pounds in 19891
(Figure Z4).



From 1977-1981, Connecticut-licensed trawlers reported
catching weakfish mostly in central LIS (65-90x of annual
weakfish catches) with lesser amounts taken in western LIS
(7-12%) and waters outside of LIS (3-19¥%). Essentially none
were caught in eastern LIS.

T 1979, less than 30,000 weakfish were reported caught
by Connecticut recreational anglers (NMFS 1980). This is
believed to be an underestimate because field sampling was
insufficient during June when weakfish were most abundant
(Zampson 1321). In this report, a catch of 320,000 uwas
assigned to weaksish to compensate forr the underestimation
of the 1979 angler catch (Table Z).. It is unkrown how much
greater the actual weakfish catch may have been that year.
In 1981, 7,400 pounds <f weakfish were caught by party and
charter boats.

In 1973, weakfish were scught by only 3% of interviewed
Connecticut anglers, all fishing modes combined. Weak¥ish
were ranked eleventh in order of directed fishing effort for
target species. However, there is some evidence that
interest in weakfish amgling is increasing {(Sampson 1981).,

Relative abundance of weakfish 'as indicated by «catch
Fer commercial trawl hour appears to have declined slightly
(40%)Y over tﬁéxentire perioed 1377-1381; except For 1979,
when a peak occurred (Figure Z5).

Weakfish were of significant historical importance to
the sport fishery of the North Atlantic. Howe ver, about
forty years ago their numbers rapidly declined. Zince 15973
the species has apparently made a resurgence in Connecticut
waters. Anglers actively seek weakfish with marked success
in areas that ten years age only produced striped bass and
bluefish (Sampson 1381).
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Description: The white perch is similar to its larger
relative, the striped bass, although it is a deeper—bodied
fish, more flattened laterally, and has no longitudinal
stripes. They average 8 to 10 inches long, weighing 1 pound
or less. White perch range from the Gulf of St. Lawrence
and Noeva Scotia to South Carolina. The species is a year
round resident in Connecticut waters, completing its life

cycle there. White perch exhibirt seasonal movements,
migrating inte deeper water in winter, returning to brackish
waters toe spawn in the spring. They prefer brackish and

nearshore salt water and are also found far up  in rivers,
and in lakes and ponds. White perch feed on a variety of
or-ganisms including small fish fry, squid, shrimp, worms,
crabs and the spawn of various fish. Spawning in  southern
New Erngland takes place in spring in fresh or slightly
br-ackish water.

. FPercent of Fercent of total
Commer-cial total commercial commercial landings
landings finfish landings of all species
Year (Lbsl\\ {includes squid) (includes shellfish)
1977 1z, €00 0.4 0.2
1978 &, 000 0.2 0.1
1973 24, €00 0.7 2.5
1321 14, Be0 0.2 0.2

White perch contribute a low percentage to total
commer-ial finfish landings and landings of a1l species
including shell¥ish in Connecticut. They are commercially
harvested primarily by gill net (54-26X of annual white
perch landings) and trawl (3-32XK). Small amounts are taken
annually by seine (0-12X), angling - (G-2%), and fyke net
(0-2H) . White perch were not commercially landed in
significant quantity until the 137075 when record landings
of 68,000 pounds occurred in 1373 and 1974, after which they
dropped to between 5,000 and 20,000 pounds (Figure Z6).

White perch are commercially harvested mainly from the
Connecticut River .with g9ill nets, reported trawl-catches - of -
white perch probably occur near the mouths oF the
Connecticut and Thames Rivers in LIS.

In 1373, 21,000 white perch were reported caught by
Connecticut reciheational anglers (NMFS 13830), rantking this
species eighteenth by number caught and. twenty—first by

4]
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estimated total pounds caught (Table 2).

The condition of Connecticut white perch stocks is
thought to be stable. The Connecticut River population is
commercially underutilized, and any increase in  fishing
effort should yield an increase in catch. The Connecticut
River white perch fishery is highly selective, with most of
the catech consisting of fish 9 1/2 inches and over, thus
allowing for the species to reproduce at least once and
usually twice prior to being harvested (Maltezos et al.
137€).
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4.3.2.17 Whiting -(Merluccius bilinearis), silver hake

Description: The whitiﬁg is a slender ¥fish with two
separate dorsal fins, a projecting lower jaw, and numerous
rows of sharp recurved teeth. They are dark grey above with

silvery sides and belly, wusually about 14 inches long,

regching 8 maximum of Z 1/2 feet and S5 pounds. Whiting
range from the Newfoundland Eanks to South Carclina. In
gener-al, whiting are an offshore species, with some
individuals migrating inte LIS in the summer. Very small

catches have been reported from all areas of LIS by
Connecticut—licensed trawlers. It is believed that whiting
move offshore and southward during the winter, temperature
being the major facter influencing their movement. They are
. ¥found over all trypes of bottoem except rocks, in depths

ranging from the tide line dewn to 400 fathoems. Whiting
prefer temperatures ranging from 40 to 64 °F, They are
extremely voracious predators on the young of any species of
fish as well as a variety of invertebrates. Whiting

reproduce thiroughout their range at water temperatures from
45 to 55 °F or warmer, predominantly in July and August.

Fercent of Percent of total
C@mmerETal total commercial commercial landings
landings finfish landings of all species
Year (Lbsg) (includes squid) {includes shellfish)
1977 97, 900 2.8 1.9
1578 168, 400 4.1 =
1979 147,500 4.0 2.8
1381 103,112 ‘ 1.8 1.2

Whiting contribute a moderate percentage to total
commercial’ finfish landings and landings of all species
including shellfish in Connecticut. Thery are one of the
five most important foodfish species in terms of annual
weight landed. Whiting are harvested entirely by trawl.
Feak historical landings greater than 800,000 pounds per
year occurred in the 1240°s, with a record 1.65 million
pounds landed in 1344. A smaller peak of 300,000 - 800, 000
pounds occurred in the early 13€07s. Since then, annual
- landings have been less than 200, 000 pounds (Figure 27).

From 1377-1321, Connecticut—licensed trawlers reported
catching essentially all of their whiting in Block Island
Sound and waters farther offshore.

re
No whiting were reported caught by recreational
\

.



fishermen in 1979 (NMFS 1380Q). They are not «considered to
be a spoert fish although they will readily take a baited
ook .

Relative abundance of whiting as indicated by catch per
commercial trawl hour increased 1353% from 1977-78  and
decreased &1¥ over the period 1378-81 (Figure 28). ‘

Edwards (1968) estimated that whiting comprised the
largest standing crop of any species in the offshore area
between the Nova Scotian shelf and the New York Right during
138=-635. Based on current assessments of the status of the
stocks in this area, whiting still maintains that supremacy
at the present time. By virtue of the available biomass and
the currently low level of landings, whiting must be
classified as an underutilized species (Anderson et al
1320).
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4.2.2.18 Other i

A number of Finfish specieg that are commercially
harvested by trawlers fishing on offshore grounds contribute
small or incomnsistent percentages to annual Connecticut

landings. These species are not considered to be major
living marine rescources of Connecticut, although they are
sometimes found in Long Island Sound. Some, such as

haddock, pollock, and Atlantic herring, are important and
tr-aditional New England finfish species, but are exploited
mest heavily by the Massachusetts, Maine, and Rhode TIsland
offshore trawler Ffleets and landed at major ports in  these
states.

The American plaice (Hippoglossoides platesscides), or
dab, is a right—-handed flounder (eyes on the right side of
the body) distributed on both sides of the Atlantic From
Grreenland socuth to Rhode ITIsland. The most consistent
Connecticut landings occurred from 1943-1954 and peaked at
252, 000 pounds in 1951. Intermittent landings generally
less than 2, 000 pounds per year have occurred since, except
for 1977 when 33, 000 pounds were landed. .

The haddock (Melanogrammus aeglefinus) is a member of
the cod family that prefers cold, déép water. They are most
abundant north of Cape Cod, although they range +from the
Grand Banks “to New Jersey along the Atlantic coast.
Zubstantial Connecticut haddeock landings of 200, 000-300, 000

Cpounds occurred in the late 12007s and early 1300°s and, in

1332, a record 4 million pounds were landed. Haddock was
landed consistently from 1940-19¢5, after which no  landings
Jwere reported until 1578, In 15981, 50,000 pounds uere

landed in Connecticut.

Adults of the red hake (Ureophycis chuss),or squirrel
hake, are migratory, coming inshore and inte LIS in  the
spriing, although they generally prefer deep, cold waters.
Juveniles may reside in LIS throughout the year. They range
from the Gulsd of St. Lawrence to Virginia. Red hake have
been landed relatively consistently in Copmecticut since
193%, althcugh landings have generally decreased since the
13530°s. A record landing  of 1.7 million pounds occurred in
1336, In 1381, 17,300 pounds were landed.

The white hake (Urophycis tenuis) is similar in
appearance and habits to the red hake. A record 1.1 million
pounds were landed in Conmecticut in 1320. Annual landings
-have generally-remained at less than-10, 000 pounds since- the

late 1940°s.

southern Florida to Cape Cod and occasiconally te Maine. It
is usually feund on rocky bottems and around pilings or
wrecks in water from a few feet deep to 70 fathoms. It



occurs in LIS and several thousand pounds were reported
caught mainly in the central Sound by Connecticut-licensed
trawlers from 1977-1981, The peak period of commercial
landings in Connecticut occuryed from 1339-196a., A record
213,000 pounds were landed in 1957. Since 1967, less than
€, 000 pounds have been landed annually. The black sea bass
is valuable as a Food and 9game Fish in 1its center of
abundance which is from the southern shore of Long Island to
North Carolina.

Adult Atlantic herring (Clupea harengus) appear to  be
winter migrants to LIS. They range from northern Labrador
and the west coast of OGreenland te Cape Cod and Rlock
Island, occasionally straying as far south as Cape Hatteras.
Herring have been consistently landed in Conpecticut
annually from 1942-1967, with twe peaks of 2.2 million
pounds occurring in 1948 and 1953, Landings since 1970 have
been intermittent and generally 1less than 4,000 pounds
except for 1978 and 1981 when €5,000 pounds and Z6, 000
pounds were landed, respectively.

The kingfish (Menticirrhus saxatilus), or king whiting,
is related to and resembles the weakfish in several
characteristics. It is a more seuthern fish, distributed
from Florida to Cape Cod, being most common from Chesapeake
Bay to New York. It is an excellent food fish and supports
recreational Mand commercial fisheries . south oF LIS,
Connecticut landings of generally less than 1,000 pounds
occurred from 1339-1930. A record 5,400 pounds were landed
in 1948, There have been no commercial landings in
Connecticut since 1963, when less than 500 pounds were

landed.

The poilock, (Feollachius virens) is a member of the cod
family that ranges from Hudson“s Bay te North Careolina on
the Atlantic coast, and is most common From the Gulf of 5t,
Lawrence to the BGulsy of Maine. The peak period of
commercial landings in Connecticut occurred From 1320
through 1940 with a record of 200,000 pounds in 1931. Since
1940, landings have been inter-mittent and generally less
than Z0, 000 pounds per year. In 1379, less than 30,000
individual 7 poelleck were reported caught by Connecticut
recreational anglers (NMFS 1220). In 1381, 24,000 pounds of
pollock werée caught by Connecticut party and charter boats.
Follock are 8 Firmer—fleshed fish than either haddock or
cod. They yield high quality fillets, and put up a good
fight for anglers.

The swordfish (Xiphias gladius) ranges aleng the entire
castern American coast as far north as the 5t. Lawrence. It
is an oceanic fish that prefers temperatures of €1 °F or
higher. They are traditionally harvested with harpoons.
From 1880-19%3, Connecticut landings generally ranged from
100, Q00-400, 000 pounds per year with a record 451, 000 pounds
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landed in 1305. Annual landings were generally consistent
from the late 1330°s to the early 19607s at usually less
than 10, 000 pounds per year. 5Since then, landings have been
intermittent and léss than 3, 000 pounds annually, except for
1381, when 10,000 pounds were landed.

The tilefish (Leopholatilus chamagleonticeps) 1is an
offshore, deepwater fish ranging along the outer continental
shelf and upper slope from northern Nova Scetia to  southern
Florida and the Gulf of Mexico. . Its «chief center of
abundance is between Nantucket and Delaware Bay in a belt
only 15 to 25 miles wide on the outer part of the
Continental shelf and upper part of the slope. The fpeak
period of commercial landings in Connecticut occurred  +From
1346-1956. A record 218,000 pounds were landed im 13952,
Sipce 1956, tilefish have been landed very infrequently;
none were landed from 196e7-1977. In 1981, 2,000 pounds were

landed.

The bluefin tuna (Thupnus thrnpus) is a large,oceanic
fish occurring throughout the Atlantic and Facific Oceans in
warm waters. Those commercially landed in Connecticut are
caught by trolling lines. The peak pericd of bluefin
landings in Connecticut occuirred From 134e-1958, A record
of 26, 000 pounds were landed in 1349, Otherwise, landings
during this period were less than 10, 000 pounds per year.
Since 1938, there have been essentially no tuna commercially
landed in Connecticut, altheough in 1281, 1,000 Fpounds were
landed. Tuna are a popular recreational species sought by
Connecticut anglers; in 1979, 393,000 individual mackerel and
tuna were reported caught (NMFS  1520) . In 19021, 2,000
pounds of bluefin, 7,400 pounds of other tuna species, and
2,000 pounds of bonito (Sarda sarda) were reported caught by

Connecticut party and charter boats. .

Two other finfish that occur in estuarine Connecticut
waters, the smelt and tomcod, are worthy of mention as
living marine resources of Connecticut that are of minor
commer-cial and recreational importance. The rainbow smelt
(Osmerus meordax) is a semall (7-9 inches in length),
anadromous, - shoal-water species, remaining very close to the
Ccoast, often in an estuarine environment. They range from:
the Gulf of 5t. Lawrence to New Jersey along the Atlantic
coast and support commercial fisheries gspecially in Maine
and Canada, but not to a large extent south of the Guls of
Maine. They spawn in fresh or brackish water in the late
winter or early springs The most well known population in
Connecticut occurs in the Thames-River, and -is-presently-the--
s¢asonal target of a small recreational fishery. The
species” population in Connecticut has been classified by
Dowhan and Craig (1378) as being of indeterminate status,

indicating that <further investigation and . additienal
information ¥s necessary to determine the condition of
stocks. A small commercial semelt fishery ‘existed in
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Connecticut from 1880 to 194¢ and again from 12€0-€93,. A
recoerd 27,000 pounds were landed in 1280, Since 1921,
landings have been less than 3,000 pounds per year. During
the 1970"s, the only commercial landings reported were 3500
Founds in 1379.

The Atlantic tomcod (Microgadus tomcod), or frostfish,
is a small (2-12 inches in length) member of the cod family
that ranges from southern Labrador to Virginia and is
largely restricted to ceastal waters and estuaries, close to
shore, occasionally entering fresh water. They spawn
between November and February in shoal water. They are of
no commercial importance, but are the most important winter
species to Connecticut shore—based recreational anglers, and
are exploited by over 234 of those fishermen (Sampson 1581).

The following group of relatively abundant finfish
species available to Connecticut commercial and recreational
Fishermen have been traditionally considered trash fish and
have been commercially used for fish meal, as bait, o
discarded. These species may be more properly termed
underutilized species and are potentially valuable as food
fish if proper preparation techniques are used and they are
promoted through innovative marketiqg CAMEA1GNS .

The arnglerfish (Lophius americanus), goosefish, or
monkfish, ranﬁeg from the Bulf of St. Lawrence to North
Carcolina. It occurs in LIS, although it is more abundant in
Elock Island Sound and waters further offshore, as evidenced
by catches of Connecticut—-licensed tirawlers fFrom 1378-81.,
It is a grotesque~leooking demersal fish which attracts pirey
fishes with its fleshy modified first dorsal spine that
serves as a “fishing lure”. It has an enormous mouth with
many long, sharp teeth with which it devours prey species
coming within reach. Connecticut commercial landings #rom
1940-1950 peaked at 120,000 pounds in 1944, Little or no
landings were recorded annually from 1930-197Z%, after which
landings increased to 100,000 pounds in 1381, In recent
sears,~ the tailmeat of monkfish has been marketed as a
"substitute” for lobster meat because of its sweet flavor.

T The conger eel (Conger c¢ceanicus) is  found From the
edge of the continental shelf te the coast and even within
tiddl rivers, from Cape ©Cod to PBrazil in the western
Atlantic. Tt was commercially landed in Connecticut From
1323-=13958 with a record of 370,000 pounds landed in 13944,
With -the exception of L1976, when 12,000 pounds were landed,
none have been landed since 1958,

The cunner, (Tautogelabrus adspersus) is closely
related to the blackfish, similar in habits and appearance
but smaller, and is abundant in LI%, ranging <from Labrador
te Cheésapeake Ray. It was commercially landed in
Connecticut from 1933-19€l, with annual landings generally
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less than 10,000 pounds. None have been commercially landed
since l19ai. In 1979, 703,000 individual cunners were
reported caught by Connecticut recreational anglers (NMFS
1980). This figure is believed to be an underestimate
because fhey are not a target species, and some anglers fail
te repoert catching them to angling survey interviewers.
Most fishermen consider cunners to be either a trash fish or
a nuisance species since they frequently steal bait {(Sampson
1981).

The ocean pout (Macrozoarces americanus), or eelpout,
is a demersal fish living in shallow water to 100 fathoms,
ranging froem Nerth Carelina to Labradoer. It is & permanent
resident of LIS, Ucean pout were first landed in
Connecticut in 1976, and annual landings since then have

@
ranged from Z,000-€5, 000 pounds.

The northern sea robin {(Pricnotus carolinus) and

striped sea robin (P. evelans) are permanent residents of
LIS, Their gecgraphic itanges are from Scouth Carolina
northward to Massachusetts Bay for the striped sea robin,
and further north to the BRay of Fundy for the northern sea
robin. They are demersal species and have been reported.
caught throughout LIS by Connecticut-licensed trawlers from
1977-1321. Sea robins have been commercially landed in
Connecticut consistantly since 1939, A record 245, 000
pounds were T?hded in 1951. From 1953-1967 landings were
less than 320,000 pounds, increasing toe near 100,000 pounds
in 1968 . and 1971, after which landings have generally
remained at less thanp 3, 000 pounds peir year.

The spiny dogfish @ (Squalus acanthias) and smeoth

dogfish  (Mustelus canis) are small sharks occurting
seasconally from June to September in LIS, migrating back to
southern, coffshore waters in the fall. Commercial landings
in Connecticut have fluctuated from near 30,000 pounds in
the 12407s, to generally less than 10,000 pounds until 1968,
when a record 50,000 pounds were landed, after which
landings declimed to less than 10,000 pounds. Liogfish are
widely used as lobster bait, but have value as a foodfish if
_properly prepared.

Other species of sharks have been commercially landed
in Connecticut since 1939, generally less than 10,000 pounds
per year, except for 1933, when 120,000 pounds were landed.
The mako (Isurus oxyripchus) and blue (Prionace glauca)
sharks have been known to enter Connecticut waters, and are
valuable as food fishes if prepared properly. =~ They also
provide an exciting recreational angling experience for
Lonnecticut sportfishermen. In 1981, 8,700 pounds of sharks
were caught from Connecticut party and charter boats.

Four species of skates (Raja sp.) are permanent
residents of LIS, Record commercial- landings of 400,000



pounds in 19282 declined to less tham 100,000 pounds until
1947-1953 when landings ranged to 270, 000 pounds. They have
since remained at generally less than 20, 000 pounds, except
for 1973, when 65,000 pounds were landed.

In 1979, 29,000 individual skates were reported caught
by Connecticut recreational anglers (NMFS 1980). Skates are
widely used as lobster bait by Connecticut lobstermen. As
food, the meat of the "wings”, or modified pectoral fins, is

considered to be of good quality by some people.

The windowpane Fflounder {(Scepthalmus aguosus),  or
br-ill, ranges Ffrom the Gulf of 5t. Lawrence to South
Carclina, being more common south of Cape Cod. It is a

permanent resident of LI5S, abundant, and prefers sandy
bottom areas. From 1377-1381, Connecticut-licensed trawlers
caught 3, 000-149, 000 pounds annually, mostly in Block Island
Sound. Windeowrpane is commonly  used for lobster bait in
Connecticut. In 1979, 86,000 individual windowpane were
repotr-ted caught by Connecticut recreational anglers (NMFS
1920). Although it is edible, most fishermen discard the
species because it is very thin, with little meat.

The #following Finfish spécie@ are of ecelogical
impeortance as Connecticut living marine rescources for the
role they play as forage species for larger commercially and
Pecreationallf\impﬁrtant finfish in Long Island Sound. They
are the most common resident species. A number &Ff other
less common species that may serve as forage alse occur in
LIS,

The bay anchovy (Apnchoa mitchilli) .is a schooling
species, found mostly alceng sandy shores and the mouths of
trivers, but sometimes in muddy coves and intoe Freshwater
rivers.

Four species of killifish (Fupndulus sp.) and the

irelated sheepshead minnow (Crprinoden variegatus) are

schaooling forage species found in protected waters of all
salinities.

The American sandlance (Ammodytes americanus) travels
in large scheools over sandy bottoms, both inshore in LIS and
on the offshore banks. They aveid rocky bottoms and can
burrow several inches into the sand if trying to escape

predators.

The Atlantic silverside (Menidia menidia) congregates

in schools along sandy or gravelly shores and also are found
in brackish water.
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4,2.3 Crustacean shellfish

Description: The lobster’s body is divided into a combined
head and thorax (cephalorthorax), and a segmented tail. The
claws, usually one crusher and one pincher, are outstanding
anatemical characteristics. Adult coloration is usually
dark green with darker spots on the dorsal and lateral
surfaces while the ventral side is yellowish or reddish
brown. Marketable lobsters vary considerably in size #rom
the minimum legal size (32~3/16 carapace length) which weighs
slightly less than one pound to giant specimens weighing
£5-35 pounds. Lobsters range offshore from Labrador to
North Careolina and inshore from the Canadian maritimes to
Delaware, Tagging studies show that lobsters in western LIS
generally remain there, while lobsters in eastern LIS may
undergo extensive migrations, some as far as the continental
shel¥ (Briggs 1920, Lund et al 1973). Moreover, circular
surface current patterns in western LIS have been shown to
tretain larvae hatched in this area (Lund and Stewart 1970).
Thus, a relatively closed 1lebster population exists in
western LIS, while eastern LIS lobsters may mix. with
aoffshore and Rhode Island inshore stocks through migration.
A seasonal movement to nearshore waters which occurs in  the
spring, and to deeper mid-Sound waters in  late summer is
related to seasonal changes in water temperatures. Lobsters
prefer habitats that provide. shelter or in which they can
construct shelters. Burrows are constructed by sediment
e¢xcavation under rocks or ledge outcroppings, and constitute
approximately. 30X of the lobster shelters in eastern LIS,
Less utilized crevice and rock interspace shelters appear to
provide temporary cover. Mud burrows dug intoe substrates
with a high silt fraction were the only shelter noted in the
deep water areas of mid-western LI%S. Mud borrows excavated
directly under mussel (Mytilus edulis) beds and the sulfur

1972). Leobsters occcupy depths from the low tide mark te the
continental slope, as -great as 400 fathoms. Their
temperature range is 29-73 F. They are generally inactive
below 40 F and are seldom found where salinities are lower
than 25%. Adults feed mainly on crabs (especially Cancer
irroratus) and molluscs. The amount and composition of the
stomach contents varies significantly depending on the
season, stage o¢f the moelting cycle, and the relative
abundance of food organisms. They are primarily active
predators, ingesting 1living Ffrey, but obtain food by
scavenging whenever . dead . organisms ..are available _(Weiss .
1370). Female leobsters in western LIS mature at a smaller
size than has been recorded elsewhere in the range of the
species. Many appear to be mature at a carapace length of
3-3/16 inches which is the present minimum legal length
limit in Connécticut and New York. Males mature at a
smaller size than females with essentially all over 3I-3/16



‘inches” being mature (Briggs and Mushacke 1373). The
disparity in size between the sexes at maturity appears to
offer no problem with mating, since small males can mate
with much larger females (Hughes and Matthiessen 13962).
Females also molt about a menth later than males, which may
assist mating since copulation can be achieved only when the
female is soft—shelled and the male hard-shelled. A
Freogiressive decrease in mean size of ovigerous females From
the «astern (coldest) end of LIS toward the western
(warmest) end (Smith 1977), supports the hypothesis that
small size at maturity is associated with relatively high
summer temperature (Aiken and Waddy 1380). @ Females are
impregnated immediately after molting and retain the sperm
within their seminal receptacle for at least 9 months, after
which the ¢ggs are extruded and fertilized simultaneously.
The e©gg9s remain attached to the swimmerets on the underside
of the tail for an incubation period of 10 to 11 months.

} Percent of Percent of total
Commercial total commercial commercial landings
landings shellfish landings of all species
Year (Lbs ) lexcludes squid) {includes finfish)
L1977 328, 400 35.14 12.14
1378 798, 500 . 24.z27 ' 1z2.36
1973 8O7, 700 | 52.09 15.45

1321 1,010,800 35.54 11.97

In 1977, 1978, and 1921, lobster ranked from second to
fourth in , terms of weight contributed to total annuil
landings of all species in Connecticut. During 1977 and’
1978, lobster contributed the second highest percentage to
annual landings of c¢rustacean and melluscan {(excluding
squid) shellfish in Ceonnecticut, orysters being first.
However, in 1981,  due to the inclusion of previously
unreported offshore catches, lobster was first in shellfish
landings. Histerical landings are presented in Figure 29.
The- history of Connecticut’s lobster- landings--and fishery- as--
well as its present characteristics are described in detail

in Section 5.1.3.

The relative abundance of the lobster population in
LIS, as indicated by the number of pounds of legal sized
lobsters (> 3-3/1€ inches carapace length) caught per trap
haul and per trap haul set—over day from 1972-1981, appears



to be stable after an apparent increase from 1I75-78 (Figure
30).

The effect of future increases in fishing effort on the
apparently stable population abundance is uncertain. There
is relatively widespread concern that the coastwide lobster
population is presently being fished te its limit. However,
as yet there is no evidence that fishing 1is depleting the
population below a level that is necessary to adequately
support recruitment. '
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4.3.3.2 Blue crab (Callinectes sapidus)

Description: EBlue crrabs have a carapace up to 7 inches wide
with two sharp lateral spines, and are dark 9green with
bright blue and.sometimes scarlet legs. They range Ffrom
Nova Scetia to the Gulf Ceast. PBlue crabs are present in
many river meouths, shallow bays, and salt marsh creeks in
Connecticut. Tagging studies in South Carolina and Delaware
have shown that most crabs do not migrate between estuaries.
Their movements are limited to lower estuaries and adjacent
ceastal zones (Fischler and Walburg 1962, Porter 13968).
Males display only limited movement in North Carclina (Judy
and Dudley 1970). However, in Rhode Island both sexes
migrate into deeper water in the fall (Jeffries 1366). The
blue crab“s ability to csmoregulate over a wide salinity
range (Ballard and Abbett 13€3) allows it to inhabit waters
t~anging from ocean salinity to almost freshwater in upstream
reaches of tidal rivers. The blue crab is a scavenger and a
predator eating live or dead fish, crabs, shrimp, whelks,
snails, mussels, roots of marsh vegetation, and sets of
young oysters and clams (CAM 1977). In Connecticut, mating
occurs between Jume and October (CAM 1977) in  less saline
waters, frequently in tidal rivers. Females mate while in
the soft-shell state and males may mate several times with
several females (Van Engel 19358). Egg laying may cccur two
months after~mating but is frequently deferred for as long
as 9 or 10 months if mating coccurred late in the season.
About 2 million eggs are extruded in early spring or summer.
The fertilized eg9gs are attached toe the underside of the
female in & "spong—-like” ¢gg mass.

Fishery and-Condition of Stocks: ERlue crabs have not been
commercially landed in Connecticut since 1974, They have
never been landed inm large quantities,; 'S5, 800 pounds in- 1945
is the record annual landing. Landings generally ranged

from Z, 000-3, 000 pounds from 1946-19¢1, after which they
declined dramatically to intermittent landings of 400 pounds
in the 1960“s and early 1370“s (Figure 31). The blue crab
is am important recreational species.

~ Little is known about the condition of Connecticut blue
crab. stocks. Abundance fluctuates widely from year to year,
recently there have been years when blue <crabs were so
scarce that it was not worthwhile for recreational crabbers
to look for them. Other years have been productive. It is
apparent that the abundance of blue crabs has declined since
the 1940“s and 13950“s when they were abundant encugh to
support a small commercial fishery. Many basic aspects of
the life history of blue crabs in Connecticut waters are
unknown, which emphasizes the need for biological studies.
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4,3.2,2 0Other crustacean shellfish

The rock crab (Cancer irreratus) ranges fFrom Labradeor
to South Careolina; the Jonah crab (C. borealis) ranges from
Nova Scotia to just south of the Dry Tortugas in Florida.
They are both common in LIS and are permanent residents.
The crabs are edible and are considered to be underutilized
species. A number of feasibility studies have been
conducted in recent years to develop harvesting, processing,
and marketing techniques and strategies for Cancer crabs in

Rhode TIsland and Connecticut (Marchant and Holmsen 13975,
Stewart L., pers. comm.).

The green crab (Carcinus maenas) is the most common

crab  inhabiting rocky shorelines, tidal mudflats, salt '
marshes, and estuaries in Connecticut. Not native to the
Uniited States, it was accidentally brought to North America
on the bottoms of ships from European waters (CAM 1877).
Green crabs are extensively used and sold as bait for
blackfish angling. In 15369 and 15370, 4,000 and G, 000
pounds, respectively, of green crabs were reported in annual
landings statistics. Green crabs are not reported
separately in the present DEP statistics cellection system,
but are included under “other crabs” of which 3, 000-6, 000
pounds were landed annually from 1977-13981.

The horggéhoe crab (Limulus pelyphemus) is not & true
crab or a crustacean. It belongs to the same taxconomic
group as the spiders and mites. They are common on sandy or
muddy bottoms in shallow, brackish water. They are used as
bait for eels and conchs in Connecticut. From 13€93-1371,
7, 000-16,000 pounds of horseshoe «crabs were reported in
annual’ Connecticut landings of fish and shellfish.
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4.%.4 Molluscan shellfish

4.2.4.1 Hard clam (Mercenaria mercenai-ia) round
clam, quaheg, littleneck, cherrystone

Description: The shell of the hard clam is solid and oval,
the outside is dingy white to brown with concentric growth
lirnes, and the inside is porcellanus white, with deep viclet
blotches near the muscle scars. Hard clams range From  the
Gulf of St. Lawrence to the Gulf of Mexice (Miner 1350).
They are wide—spread throughout LIS in nearshore areas.
localized beds of high abundance can be found in nearly all
areas from east to west along the Connecticut shore. The
distribution of dense gassemblages is extremely patchy,
however (FPratt 1553%, Saila et al.l1967). No population
migration occurs except for the dispersal of pelagic larvae
by currents. Hard clams prefer sandy or muddy bottom From
the intertidal zone to depths of about 18 meters (Gosner
19739). They are principally estuarine, and populations
fleurish best in bays at salinities of 18-zZ6x (Merrill and
Ropes 1967). - Mercenaria feed on suspended particulate
matter consisting of detritus, bacteria, .and plankton by
means of ciliary mechanisms on the gills and labial_ palps
which sort the particles according to size. In Connecticut,
spawning occurs mostly during June fhrough August depending
on the temperature in a particular river, bay, or LIS
proper, which must exceed 68 °F (Loosanoss 1937a, 1937b).
Sperm and eggs are released into the water thirough the
excurrent siphon. Merceparia become sexually mature in
their second summer and continue toe produce gametes every
summer until they die. Sexes are distinct, and although
about half these that produce sperm  in their Ffirst year
laterr develop into <females in a given stock, no sex
reversals take place after their second summer {(Loosanoff

1937b) .

Fishery and Condition of Stecks:

. Percent of Percent of total
Commercial total commercial commercial Landings -
landings shellfish landings of all spercies

Year (Lbs of meats) (excludes squid) {includes finfish)
1377 180,000 9.91 - 3.42°7
1378 180, 000 773 Z2.79
1973 200, 000 19.35 5.79
1381 2€0, 000 1zZ.66 4.2¢6
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Hard clams centribute &8 moderate percentage to total
anrnual commercial landings of all species in Connecticut.
Among Connecticut’s landings of molluscan (excluding squid)
and crustacean shellfish, they ranked from second toe fourth
in terms of pounds landed from 1977-81. Historical landings
are presented in Figure 32Z. The history of Connecticut’s
hard clam landings and industry, as well as their present
characteristics, are described in detail in Section S.1.2.

~ The cendition of hard clam stocks on private commercial
beds is enhanced by the seeding and predator control
Aactivities of the shellfish companies that own them. - The
hard clam is a productive species for aquacultural efforts
and Connecticut waters are capable of sustaining much larger
populations than they currently do. A major drawback to
increased production of marketable clams is the limited
amount of productive ground located in unpolluted water.
The. hard <clam 1is probably the most abundant species
available for recreaticenal shellfishing in Connecticut at
the present time.
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Desription: Soft clams are thin—shelled, usually whitish
with dark markings, have gaping valves, and are commonly one
to three inches long. They range from the Arctic Ocean to
Cape Hatteras. Historically, soft clams were abundant all
along the Connecticut coast wherever there was Ffavorable
habitat. Fresently, however, populations are small and of
patchy distribution. In New E£England, soft clams burrouw
predominantly in intertidal mud flats, and are frequently
found subtidally in estuaries. They are mainly Found
subtidally in Chesapeake Bay (Saila and Pratt 1973). Soft
zlams can tolerate salinities as low as 4xX (Green 1968). A
suspension fFilter feeding bivalve, soft clams  utilize
several species of unicellular algae in laboratory culture;
they may derive nouwrishment from non-living particulate
organic matter in  their natural environment. "Sexual
maturity is reached at one year of age when the clams are
1/2 to 1 inch in length (Merrill and Tubiash 1370).
Spawning, which depends mainly wupon temperature, may occur
twice in the same year south of Cape Cod (Ropes and Stickney
1363). In New England, spawning principally occurs From
June to mid-August and progressively later in the summer for
the more scuthern populations {(Hanks 15¢3). Spawning - and
fertilization takes place in the water above or near the
clam beds.
™~

No commercial fishery presently exists for soft clams
in Connecticut. Historically they were commercially
harvested from public beds with clam hoes. A record 730,000
pounds was commercially landed in 1280 after which annual
landings declined to .less than 50,000 pounds in the 19407s.
From 1352-1374 annual landings were intermittent and usually
less than 300 pounds per year. The last year that
commercial landings were reported was 15374 (Figure 33)..
Recreatioenal harvesting of soft clams from several small
beds is controlled by the few towns where such beds exist.
Attempts are made to prevent overharvesting of the resource
by implementing closed seasons and bag limits. The decline
of Connecticut’s soft clam populations and fishery may be
attributed to the destruction of productive beds by land
development activities such as filling and dredging, and to
the closing of existing beds to shellfishing_ due . to._poor.
water quality. :
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Description: The channeled whelk is a gastropoed mollusc
(snail) with a heavy uwhorled shell reaching a length of 6 to
9 inches and distinguished by having a deep channel-like
groove following each whorl at the suture. They aire
rellowish—gray and the interior of the shell is lined with
yellow (Miner 1950). Conch range from Cape Cod toe Florida.
The highest concentrations of conch in LIS appear to be in
nearshore areas of central LIS, where the commerical fishery
is concentrated. Movement appears to be random, with no
evidence of seasconal inshore or offshore migration.
In Narragansett Bay, RI, the mean daily movement of tagged
conchs was 14 meters (Sisson 1372). Conch prefer shallow
sandy and mud bottoems. According to one Connecticut conch
fisherman, in spring and summer they are caught near rocks
and islands with ledges dropping to soft bottom. In fall,
they are caught over open, muddy bottom. Busycon prey on
bivalve moluscs by inserting the cuter lip ofFf their shell
between the bivalves” shells and prrying them apart. They
alse feed on dead fish, annelids, and other soft living or
dead animals (Magalhaes 1342). Fresh horseshoe crab is the
superior bait for catching conch in paets (Sisson 1972).

Fertilization in Busycon cCours internally through
copulation. _Eggs are enclosed within capsules that are laid
in strings anchored in the mud. Apparently, reproduction

occurs in spring and fall as freshly laid egqg case strings
have been observed in March and April, and %Zeptember and
November in southern New England (Magalhaes 1348).

- L 4
Eishery and Condition of Steocks:

Percent of Percent of total

Commercial total commercial commer-cial landirngs
landings shellfish landings of all species
Year (l.bs of meats) (excludes squid) {includes finfish)
1977 52,700 Z2.30 1.00
1778 ‘88, 000 3.78 1.3 °
1979 183, €00 10.55 Z.14 -
1381 - 472z, 3500 : 16.61 3.60 B

Conch contribute a moderate percentage to total annual
commercial landings of all species in Connecticut. Among
Connecticut’s landings of molluscan (excluding squid) and
crustacean shellfish, they ranked from third to fifth in
terms of pounds landed from 1977-1981. Recent landings show
an increasing trend, ecspecially from 1979-1981. - However, in



1981, commercial landings were estimated by asking dealers
how much conch they purchased that year fFrom Connecticut
fishermen. It is unknown how previous landings figqures were
obtained. Historical landings are presented in Figqure 34,
The history of Connecticut’s conch landings and fishery, as
well as their present characteristics, are described in
detail in Section 5.1.7).

The condition of the conch population in LIS is unknown
but it is thought to be abundant enough to sustain present
levels of fishing. IFf the expleitation rate continues to
increase, however, it is uncertain what effect it would have
on the population, because knowledge of the species” biolegy
and population dynamics in LTS are unknown. . _
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Descriptien: The two wvalves of the oyster’s shell are
attached by the left valve which is cenvex; the upper valve
is nearly flat.. The shell is irregular and variable, and is
often folded in layers and very thick. OQOysters are usually
3 to 4 inches at market size but may grow variably in shape
and size up to 17 inches in length. They  range from the
Gulf of St. Lawrence to Mexico. In Connecticut waters, most
natural and nearly all commercial oyster beds are located in
estuarine river mouths and harbors west of the Connecticut
River. High concentration areas, due mainly to the efforts
of commercial operations on beds leased from the state, are
located in New Haven Harbor, off Milford, and  in the
Bridgeport and Norwalk areas. On these privately managed
beds, densities of over 3,000 bushels per acre have been
reported (MacKenzie 13970). UOysters prefer hard rock bottom

or semi—~hard mud, normally setting on areas already
inhabited by other oysters (Galtsoff 19¢4), Shifting sand
and soft mud are unsuitable substrates. Oysters are
euryhaline, and can survive salinities from 3¥. to almost

40%. as adults. Their temperature range is From 34-96 °F
over- their entire geographic distribution (Saila and. Pratt
1373). The oryster Ffilters a mixture\o# suspended particles
from the water and sorts them according te size by passing
water through its gills. Several species of phytoplankton,
bacteria, and detrital particles provide nutrition. In LIS,
the spawning season is generally from late June to late

August (Loosanoff 1965) at. temperatures above S8 °F
{Galtsoff 12€4). UQysters can change sex throughout their
lives. Under natural conditions a - large female is

surrounded by several small males. When the female dies,
one of the males changes sex. Gametes are released directly
into the water column where fertilization occurs.

Fishery and Condition of Stocks:

Percent of Fercent of total

Commercial tetal commercial commer-cial lanmdings
landings shellfish landings of all species
Year (Lbs of meats) f(excludes squid) {includes finfish)
1377 852, 000 45.89 ' 1€.20 -
- 1578 - 1,058,300 43.4% ) 16738~
1979 174,800 11.z27 _ 2.35

1381 347, 100 23.20 : 11.zz



In 1977 and 1378, oysters contributed a higher
percentage to total annual commercial landings of a&ll
species in Connecticut than any other individual species.
Unclassified baitfish landings were greater, but are
compr-ised of seyeral species. Apparently 1379 was not a
good year for oysters, and their landings represented only a
small percentage of total landings of all species. In 1981,
because landings From offshore Fisheries were accounted
for, oysters ranked fourth in terms of pounds of all species
landed, yellowtail, winter flounder and lobster being first,
second, and third, respectively. It is obvious that a great
volume ©f orsters are commercially landed in Conpecticut
¢ach year. MWhen it is considered that only the weight of
the meats exclusive of the shells constitute the landings
figuwres, the actual number of pounds of oysters, including
shells, harvested from LIS becomes e¢hormous compared to
other individual species. Given this fact, oysters clearly
i~ank first in landed weight <«f all species landed in
Connecticut by commercial fishermen. Historical landings
are presented in Figure 35. Record landings of 10-195
million pounds which occurred from 1830-1900 may reflect an
overexploitation of the resource, and may not be a realistic
indicator of its potential (Folsom 1573). The history of
Conmecticut’s orster landings and iqdustrr, as well as their
present characteristics, are described in detail in Section

5.1.2.

The condition of oyster stocks in LIS, as is the case
for hard clams, is enhanced by the aguacultural activities
of the private shellfish companies. The oyster is a most
productive species for aquacultural efforts and is presently
artificially propagated to 3 greater extent than any other
species in Connecticut. A limiting factor in expanding the
over-all Connecticut production of oysters is the
availability of productive grounds that are not presently
held under lease or <franchise by the existing shellfish
companies.

- Several towns have oyster resources that are subject to
recreational shellfishing. Frograms to enhance recreatioenal
oystering are presently being conducted by these towns and

Tare described in Section €.2.2.
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4.3.4.5 Bay scallop (Aguipecten (Argopecten) irradians)
Description: Bay scallops are twoe to three inches in
diameter, with 17 to 20 radiating ribs, the shell being
evenly scalloped arcund the margin. Their shell color is
drab brown or gray, sometimes with yellow. Bay scallops are
abundant from Cape Cod to Cape Hatteras, more so in the
northern part of their range. They alsoe occur locally
farther north (Miner 1950). In Connecticut, bay scallops
are most abundant in the Niantic River and in bays and
rivers further east where eelgrass beds occur. They are

capable of lacalized. movements but don’t migrate
extensively. They move by crawling and “swimming” by
clapping their valves together. Bay scallops prefer

subtidal, shallow ¢elgrass beds of estuaries, but are
occasionally found in water as deep as €0 Feet (Belding
1910; Gutsell 1921). Scallops feed by Filtering suspended
material, much of it of benthic origin, from the water
(Davis and Marshall 1%9cl1l), Niantic River scallops spawn

- From mid-June through July, The great majority of bay
scallops spawn only once during. their 2Z0-26 month life
span. They are hermaphroditic; the same individual can
produce beth sperm and eggs, though never concurrently
(Belding 15931).

\

™~

A small seasonal fishery for bay scallops Fpresently
exists in the Niantic River from Cctober through March each
year. It is primarily a recreational fishery, however, the
Waterford—East Lyme Shellfish Commission issues pearmits to
harvest up to three bushels per day for the entire season
and those that obtain such a permit could be considered
small time commercial harvesters when they sell their catch.
A number of retail scafeod markets in New London County
purchase Niantic River bay scallops from these harvesters.
An estimated total oFf 12,000 bushels of bay scallops per
sear are taken from the Niantic River by recreational and
commercial harvestars (Porter, R., pers. comm.). It is

- unknown what percentage is actually scold. Because each
bushel centains approximately € pounds of meats (NMFE,
Fishery Statistics of the U.S.), approximately 72,000 pounds

- of meats have been annually harvested in recent years From
“the Niantic River. Commercial bay scallop landings
-gteristacs Forr Connecticut have not  been reported since
A383, when 12, 000 pounds of meats were landed. A record of
420, 000 pounds were landed in 1952, The 13950°s and early
126075 was the peak period of landings, when they uwere
usually greater than 100, 000 pounds per year (Figure 38).

: The condition of bay scallop stocks in Connecticut is

enhanced by seeding conducted by the NMFS shellfish
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laboratery in Milford, GConnecticut, the LIZONN Marine
Advisory Service, and the towns with scallop resources such
as Waterford, East Lyme, Groton, and Stonington.
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Figure 36. Connecticut commercial bay scallop
landings, 1887-1381. ’
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Descr-iption: Sea scallops are similar to bay scalleps but
without ribs in the shell. The upper valve is birown, the
lower, white. They grow up to 7 inches long. Sea scallops
rangs from the Bulf of 5t. Lawrence to Cape Hatteras (Posgay
1337 An oceanic bivalve, sea scallops do not occur in
LIS, Those landed in Connecticut are harvested From
Nantucket Shoals and the waters around Block Island. Sea
srcallops are capable of localized movements, and swim by
clapping their valves together. No evidence exists of long
distance movements or seasonal population migraticns
(Mackenzie 1973). They coccur at depths from mean low water
to several hundred feet on bottom types ranging fiom rocks
to a mixture of sand and mud (Merrill and Posgay 1967).
They are filter feeders utilizing plankton and perhaps some
organic detritus as food (Mackenzie 1979). “ea scallops
spawn from early summer to early fall (Merrill and Tubiash

1370).

S

_ Parcent of Percent of total
Commervcial total commercial commercial landings
landinsé shellfish landings of all species

Yearr (LLbs of meats) (excludes squid) (includes finfish)
13977 =43, 800 5.16 1.78
1978 138, 000 8.50 2.0€
13973 =8, 200 g.324 1.83
1381 50, GO0 L.7¢ 0.59

Sea scallops contribute a moderately low percentage to
annual commercial lamdings of all species in Connecticut.
Among orustacean and molluscan (excluding squid) shellfish,
annual sea scallop landings are the lowest. The history of
Connecticut’s sea scallop landings and fishery, as well as
their present characteristics, are presented in Section
5.1.5. :

Abrupt yearly fluctuations cccur in the density of sea
scallop populations. These variations do not appear toe be
the result”™ of migrations. Overexpleoitation may be an
important factor in these fluctuations, especially for the
Georges Bank beds (Saila and Pratt 1973).

uw
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4.32.4.7 Long-finned squid (Leoliqeo pealei),

LDescription: The body of Loligo is a flattened cylinder
with fins mere than half the length of the trunk. They are
commenly 8 inches long and their ceoler is dark grey with
reddish spots. Loligo are reported as far north as New
Brunswick (Summers 1969) but are primarily distributed . from
Cape Hatteras to Georges Bank (Tibbetts 1977). They are a
s¢asonal visitor to LIS, entering the Sound during late
spr-ing and summer. Lelige migrate on and offshore as much
as 125 miles seasonally, generally remaining in waters where
the temperature is 46 F (Lange and Sissenwine 1380). They
overwinter offshore aloeng the upper continental slope From
. western Georges Rank to Cape Hatteras (Summers 13€9). From
late spring to early autumn they disperse from the shelsf
edge into shallow coastal waters and during summer, may
possibly occur anywhere on the continental shelf. This
dispersion is part of a spring  inshore spawning migration
which begins in the southern areas, and as water
temperatures rise, proceeds northward along the coast. By
April or May, mature squid arrive in Massachusetts waters
with smaller immature individuals arriving in May and June.
uring late spring and summer, they may be found in  harbaors
and estuaries, particularly in southern New England (MAFMC
1378b). Squid are a pelagic species. A strong correlation
exists between abundance and bottom temperatures over 46°F
(Summers 19680 The largest bicmass occurs at depths
between 55—-92 fathoms (Summers 1369). They &are active,
voracious predators. Young squid feed heavily on  euphausid
shrimp and other small crustaceans. As they grow, the diet
gradually chamnges to young fish such as cod, haddock,
redfish, capelin and mailed sculpin (Squires 1957). L.
pealei usually spawn in shallow waters between Delaware and

eastern Cape Cod.

A six—month spawning season extends through the warmer
half of the year. - Twe overlapping reproductive cycles
occur. Those squid spawned in spring hatch in June, mature
during their first winter, and spawn during late summer oOFf
the following year {(at about 14 months). Their progency,
those spawned in late summer, hatch in  September, are too
young to mature over the first winter, and spend the next
spring and summer feeding and growing. This group matures
dur-ing their second winter to spawn, as large individuals,
early in the spring (Mesnil 1977). Ouring spawning, male
squid deposit sperm cells in the mantle cavity  of the female
with a modified arm. The female then extrudes eggs into its
mantle cavity which upen contact with sperm cells become
fertilized, Between 150 and 200 fertilized egqg9s are
contained in individual gelatincus capsules which are passed
through the siphon inte the water (McMahon - and Summers
1971). The demersal capsules are attached to bottom debris
or often to clusters of previously spawned €39 capsules
(MAFMC 1978b). '

s
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Percent of FPercent of total
Commercial tetal commercial commercial landings
larndings finfish landings of all spacies
Year (Lbs) (includes squid) (includes shellfish)
1977 37, &00 1.09 . 0.72
1378 a7, 000 .90 Q.37
1379 23, 200 0.6 0.44
1981 24,300 0.45 0.30
Squid contribute a low percentage to Connecticut

commercial finfish (including squid) landings and landings
of all species. In this report, they are grouped with
finfish because they are pelagic and harvested by trawl in
Connecticut. The peak period of historical landings
coccurred in the 19407s. A recornd €22, 000 pounds were landed
in 1348. Landings since 1950 have been less than 130, 000
pounds except for 1969 when 269,000 pounds were landed
{(Figqure 37). ‘ '

From 1378-81, Connecticut licensed trawlers reported
catching squid mostly in Rlock Tsland Sound and waters
further offshore (44-60% of annual squid catches). Smaller

amounts were taken in central LIS (7-325), and eastern
(Q.1-77) and western (1-74) LIS,

Relative abundance of squid as indicated by reported

catch per commercial trawl hour increased 44X from 159573-81
(Fiqure 38). ,
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4,2.4.8 0Other molluscan shellfish

The blue mussel (Mztilus edulis) is an abundant
intertidal bivalve ranging from the Arctic QOcean to South
Caroclina. It is very abundant along the Connecticut
shoreline and may almost cover the rock substrate to which
it attaches by its byssus threads. Mussels are edible,
however, despite their abundance, they have never been
consistently harvested in large amounts in Connecticut. In
1349, a record 96,000 pounds of meats were landed. Landings
From 1953-58 were less than 500 pounds per year, after which
mussels were landed only in 1971 (<L 500 pounds) and 1974
{1,000 pounds). The potential for commercial and
recreational harvests of mussels exists in Connecticut, -
although the limited amount of productive beds in unpolluted
waters could be a 1limiting facter in such activities.
Mussels in most existing beds are of small size due to
" overcrowding. If beds in unpolluted waters were thinned
out, mussels there could qrow to a desirable,

marketable size.

The ocean quahog (Arctica islandica) is an oceanic
species most common at depths between €0 and 90 feet.. It is
not found in Leong Island Sound but does occur in  large’
concentrations in the Rhode Island and Block Island Sounds
where it supports a substantial Fishery 1in Rhode Island.
This species was commercially landed in Connecticut from
13831972 and in 197€. Annual landings ranged from 7,000
pounds to a record 532,000 pounds in 1971,




4.32.3 5Species that are endangered or being restored

The only Connecticut marine rescource species classified
as “Endangered” is the shortnose sturgeon (Acipenser

brevirostrum), an anadromous fish that formerly spawned in
large numbers during the spring in the Connecticut River.
Tt is a bottom dwelling fish which feeds on small, infaunal
plants and animals. It 1is highly susceptible to water
pellution, and only limited spawning areas are available in

Conpecticut (Dowhan and Craig 1376).

The Atlantic sturgeon (Acipenser - oxrrhynchus) is
classified as "Threatened”. It 1is an anadromous species
aleng the Atlantic coast, and  small numbers are reported
e¢ach year in the Connecticut River and occasicnally in other
ma jor rivers in the state. 0Only limited areas for spawning,
which occurs in June and July, are available in Connecticut

for this species. The young are found in estuaries and

around the mouths of rivers. Formerly more commoen in
historical times, the decline of the Atlantic sturgeon in
Connecticut has been largely attributed <to dams, although

water pollution has alse been implicated (Diowhan and Craig
1976¢). Commercial landings of sturgeon, usunally less than
10,000 pounds per year, were recorded from 1333-1975. A
recerd 11,000 pounds was landed in 19€Z, after which
landings declined to less than S00 pounds per year in the
early 19707s. ~No distirnction was made between Acipenser
species in the commercial landings statistics. Sturgeon
were harvested by trawl, prebably in LIS as they traveled to
and froem spawning grounds in the Connecticut and other large
rivers. The taking of sturgeon in Connecticut is now
illegal and no person may sell sturgeon taken from the
waters of the state (Sec. Z€6—-133a CG5).

The Atlantic salmen (Salme salar) is an  anadromous
species which spawned in large numbers in  the Connecticut
River prior to 18200. .The construction of dams obstructed
migratioen and caused the extinction of the population. The
salmon has been re-introduced into the Connecticut River

thirough the cooperative efforts of the resource management

agencies of Connecticut, Massachusetts, Vermont, and New

Hampshire, the U.5. Fish and- Wildlife Service, and the

National Marine Fisheries Zervice. ~ Hatchery reared
Juveniles have been stocked since LI967 in  the Connecticut
River and its tributaries. Since 1974, when one adult

returned, the number ©f returnimg adults has increased to a
record of 5329 in 1981. Eventual geoals of the program are teo
produce slightly over 200,000 wild Atlantic salmon smoelts
per year within the river basin, and to insure that 2,000
adult salmon in excess of spawning needs are available for
an annual sport harvest (Minta et al 1382).

”
i



4.2.6. Marine mammals

As a group, marine mammals are a relative rarity in
Long Island Sound because it is largely cut off $rom the

open sea in, which they normally occur. However,
observations of marine mammals along the Connecticut shore
are reported from time to time. The harbeoer seal (Fheca

vitulina) scometimes frequents the rocks offF Stonington and
Groton during the winter months, and on rarer occasions
species such as the harbor porpoise (FPhocoena phoceoena) may
be sighted in LIS or in <one of the major rivers. Cin
extremely rare occasions whales have become beached on  the
Connecticut shaore, as in 19735 uwhen a& finback whale
(Balaenoptera physalus Eh[salus) beached itself in Groton
(CAM 1977).
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5.0 Marine Resource Users in Connecticut

3.1 The Commercial Fisheries
S.1.1 Introduction

_ Of the five cecastal New England states (Maine, New
Hampshire, Massachusetts, Rhode Island, and Connpecticut),
Connecticut ranks fourth behind Rhode Island and ahead of
New Hampshire in terms of annual commercial landings and
value of finfish and shellfish (Fishery 5Statistics of the
.5.). The following subsections describe Ffisheries and
their respective ex-vessel values to Connecticut. Figures
respiresenting landings are in solid lines with dotted lines
used to indicate periods for which ne data are available.
Values oFf Fishery landings are represented by dashed lines.

From L3239 <to the present, the period o©f greatest
finfish amd squid landings <of all Connecticut finfish
fisheries combined occurred from 1942-1357. These landings,
from 10-2Z0 million pounds per year, were largely comprised
of flounder spercies. Since then, annual finfish landings
have remained at 2-3 million pounds, The wvalue of
Connecticut’s, finfish  landings peaked at 1.2 million
dollars in 1248, and has generally ranged from $500,000 to
$¥1 million since then (Figure 33).

Connecticut landings of molluscan and crustacean
shell¥ish are dominated by the landings of the »oyster
mar-iculture industry and the lobster Fishery. Combined

molluscan and crustacean shellfish landings decreased from €
million pounds in 1939 to between 1 and 2 million pounds  in
the 1940“s. Landings rose to near 4 million pounds in 1943
and 1350, then dropped to levels near 1 million pounds until
1966. Molluscan and crustacean shellfish landings have
fluctuated between 1 and Z millien pounds since then (Figure
40). The reason for these fluctuations in landings may
be found in the history of both the oyster industry and
lobster fishery.

From 13933-1960, molluscan and crustacean shellfish
landings were dominated by orsters. The peak that occurred
during 19439-1950 was due teo a peak in oyster landings, after
which - they subsequently declined. In 1%€l1, lobster
landings began t¢ increase and dominated the landings of
molluscan and crustacean shellfish until the late 13707s,
when oyster landings increased again to a level about equal
te those of lobster.

From 1323 to the present, the value of the landings of
Connecticut’s’ molluscan and crustacean shellfish industries
has increased dramatically, from less than %1 million during
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1940-159¢0, to a recerd $7.5 millien in 1921 (Figure 40).

Relative to fFinfish, molluscan and crustacean shellfish are
high value piroducts, often birimging greater than $Z2.00 fper
pound te the fFisherman. In recent years 72-854 of the total
value generated by the harvest ofF all marine resources in
Connecticut has been earned by the industries invelved in
harvesting molluscan and crustacean shellfish,
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Figure 23. Connecticut Figure 40. Connpecticut
landings and value of landings and value of
fin¥ish and sqpid, crustacean and molluscan
13z259-1901, I : {(excluding squid) shellfish,

13=25-1981.
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5.1.2 The Oyster and Hard Clam Industry

A small number of private companies grow, tend, and
harvest oysters and, to a lesser extent, hard clams in
Long Island Scund. These companies lease bottom acreage in
the Sound from both state and town governments for sceding
and growing the species to marketable size. The industry is
Connecticut’s most economically valuable one of those based
on the harvest of living marine resources. In 13977, 1978,
and 1321, it was responsible for 484X of the total annual
revenue generated from  such  harvests. Oyster dredge
landings accounted for 35-45X, and «clam dredge landings,
I=13% of the revenue generated during each of the three
years. In 1973, the harvest of oyster dredges was small and
only earned 12X. That same year, the harvest of clam
dredges earned a larger percentage (16%), relative to other
recent years.

Historical oyster dredge landings declined from a

record 5.2 millien pounds in 1939 to between 500,000 pounds
and 1.4 million pounds in the 1340“s., In 12349 and 1950,

landings jumped to 3 and 3.6 million pounds, respectively;
then dropped and remained at between 100,000 and 3500, 000
pounds through the 13307s and 13€07s. In the L1370°s

landings fluctuated between a high of 1 million pounds in
1973 and lows _of less than 200,000 pounds (Figure 41).
From 1939 to 1957, oyster dredges coperated on public grounds
as well as private grounds, however, the greatest percentage
of oyster landings were taken from private grounds. A
record of 103,000 pounds were taken by oryster dredge from
public grounds in 1343, after which annual landings
fluctuated between zero and 31,000 pounds until 19537 when
landings from public grounds ceased. Connecticut oyster
landings have been entirely from privately leased o
Franchised grounds since 1958,

The principal hard clam dredge fishery began in 1551
although coccasionally intermittant landings of low magnitude
were made in prior years. Clam dredge landings increased to
4607, 000 pounds in 1958, decreased to 151, 000 pounds in 13965,
increased dramatically to a record 210,000 pounds in 1971,
decreased to 120,000 pounds in 1375, and have since been
increasing to 3€0, 000 pounds in 1381 (Figure 42). Prior to
13€¢0, essentially all of the hard clams landed were
harvested from public grounds. After 1960, developments by
the private shellfish cempanies in sceeding and tending
pi~rivate hard clam beds changed the dredging of hard clams
into more of a mariculture industry such as that for
oysters.

Orsters and hard clams were commercially harvested from
Fublic beds by hand teng until 1374, Annual hand tong
landings of oysters decreased from 43,000 pounds in 1944 to
12,000 pounds in 1948, increased to a record 50,000 pounds
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in 1951, then decreased to between 1,000 and 8,000 pounds
“from 1957 to 1967, and decreased further to less than 500
pounds until 1974, after which these landings ceased
(Figure 43).

Prior to 1951, essentially all hard clams were
harvested from public beds by hand tong. A record of
103, 000 pounds of hard clams were commercially landed with
hand tongs in 1933, however, none were landed in 1940. Hand
tong landings increased to 50,000 pounds in 194€, fluctuated
between 4,000 and 20,000 pounds in the 19307s and remained
at less than 2,000 pounds until 1374, aster which they
ceased (Figure 44). Hard «clams were also. commercially
harvested with clam rakes froem public beds Ffrom 13392 to
1956, A recerd 64,000 pounds were landed in 1933, after
which rake landings decreased and then ceased in 1936.

The decline of the commercial hand teng and clam rake
fisheries for oysters and hard clams may reflect the clesing
due to pollution of nearshore public shellfish beds in
shallow waters where these gear types are most efficiently
used, as well as a decline of natural oyster and hard clam
populations. The former harvesting of shellfish from_public
beds using hand tongs and rakes can, be considered a true
fishery because a “wild” natural resource was being
harvested, in contirast to the maricultural strategies of
seeding and predator control employed on private beds.

The operaticn of one of the two major oyster companies
working in Long Island Sound was described in. detail by
Kerringa (L97€) for the periced 1971-7F2.- At that time the
company cwned 4,788 acres of ground held under perpetual
franchise under the jurisdiction of the Shellfish Commission
of the State of Connecticut {(now the LDepartment oF
Agriculture, Division of Agquaculture), and in addition, 3J57
acres under lease, partly from towns and Ffartly from the
S“tate. The total acreage of the coempany was spread over 94
plots of which only a small number were greater than 100
acres {(Korringa 197¢). The company has since increased its
acreage of franchised and leased shellfish grounds.

Seed oysters to be planted on growing beds are
purchased by the company from natural growth seed oyster.
harvesters (See Section 35.1.8). 5Seed oysters are also
produced eon certain beds by scattering oyster shells _
{cultch) te cellect settling larvae (spat). The company
keeps a huge pile of cultch on its premises, partly derived
from the shucking procedure and partly composed of shells of ~-
dead ¢ysters collected when dredging for marketable oysters.
When the oysters spawn and conditions are favorable for the
settlement of the pelagic larvae, 1,500-2Z,000 bushels of
cultch per acre are quickly spread on the grounds on which
the larvae will settle. Usually the best time for larval
settlement is the second hals of July, but occasicnally a



set of commercial importance may come as late as September,

as was the case in 1971 (Keorringa 197¢6).

About & to & weeks after the settling season, a regular
system of inspection of the spat is conducted every few
weeks. This not only allows for timely action te be taken
if¥ predators are discovered, but also indicates whether spat
is being shifted by storms, therefore requiring
transplantation to a safer ground in October (Korringa
137g).

, Zeed oysters are transplanted from the settling grounds
toe the growing grounds, which are categoerized by fast water
currents rich in food. Transplantation begins in September
and October for those seed orsters that are in  danger of
being washed away From unprotected sheoal grounds. Those
seed oysters 1in protected areas are tiransplanted the
following spring. From 300 to 800 bushels of seed per acre
are evenly planted, depending on the size of the individuals
(Korringa 197¢). Seed oysters purchased from natural growth
harvesters are planted on the growing grounds as they are
received. :

Seed oysters remain on the growing grounds for 1-3
7ears, at which time they are transplanted to special
fattening greunds during the final year before marketing.
These are 5h§31 grounds, well protected from storms, and in
unpolluted waters. UOysters are spread here at a rate of no
maire than 300 bushels per? acrée, to assure maximum fattening.
Oysters are harvested for market mainly in the fall and

spring {(Korringa 19768). To assure that the orsters do not

contain disease causing organisms when they are marketed,
the Connecticut Department of Health Services stipulates
that they must remain in an area where the water has been
certified as unpolluted for & minimum of two weeks during
which the water temperature is S0 F or above.

Fredator control is an important part of oyster farming
in Long Island Zound. The major predator of oysters is the
starfish (Asterias forbesi). When they are not excessively
abundant, starfish are removed from the oyster beds by
weekly and sometimes daily starfish “mopping”. Starfish
become entangled in strings of cetten attached teo an  iron

frame that is dragged over the oyster bed by beat. The mop

is hoisted aboard the boat and the starfish are «killied oy
~dipping the mop into a tank of boiling water. When mopping
is ineffective for eliminating severe infestations, the

spreading of quicklime (about Z,000 pounds per-acre) is an
efficient alternative metheod oFf control (Korringa 197€).

Uther predators causing substantial mortality of LIS
wrysters are thg Atlantic oyster drill (Uresalpinx cinerea)

and the thick“lipped drill (Eupleura caudata). A mixture of

polychlorinated benzenes known as “Polystream” was fFormerly
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used to successfully control oyster drills, but is no longer
in use. Drills are presently removed from the beds when the
orsters are dredged during the transplanting process. Other
minor oyster predators are the mud crab (Neopanopg texana),
and the rock crab (Capcer irroratus). No efforts are made
to control these predators.

The peak season for harvesting hard clams is during the
months of June, July, and August, which is exactly copposite
to that for oysters. Therefore, the harvesting of orsters
and hard clams are complementary aspects of the shellfishing
business. In 1371-F2, cne company <perating in LIS earned
approximately €65 of its annual income from sales of hard
clams, the rest being from oysters (Korringa 197¢).

Because hard clams bury themselves in the sediment with
only their siphons preotruding, a standard oyster dredge is
noet effective for harvesting them. A special hydraulic clam
dredge is used which has a narrow blade, € inch teeth, and
water jets through which water is forced by a pump on  board
the vessel to soften the sediment in front of the teeth.
The chain-link bag of the clam dredge can hold from 10 to 15
bushels of material. -

Hard clams are diredged by the shellfish companies from
public natural beds and private beds leased from the State
for the purpose of hard clam farming. Seed clams have been
dredged from public grounds which are closed to the harvest
of shell¥ish for direct marketing, and then transplanted to

leased beds in clean water for further girowth and
depuratioen, or just depuration depending on the size of the
clams. As is the case for orysters, hard clams must also

remain in certified unpolluted water for at least twe weeks
during which the water temperature is 50 F or above, before
they can be marketed.

The other of the two major shellfish companies
operating in LIS leases natural oyster setting grounds in
New Haven Harbor from the State of Connecticut to produte
seed orsters. Most of the growth of this company’s oysters
takes place on leased beds in Connecticut waters. Howaver,
all orsters are transplanted to fattening and depuration
beds leased in unpolluted New York waters on the northern
Long Island ccast. This company <perates & processing
Flant in Northport, Long Island, where the oysters are
landed. A small amount of hard clams are harvested annually
by this company and landed in Connecticut.. Korringa--(137€)-
estimated that approximately 54 <f their amnual income uas
@arned from sales of hard clams in 13971-72. '

Two other companies harvest and land oysters and hard
clams in Fonnect1rut, although in small quantity compared to

the two maJQr shellfish companies previcusly mentioned. In
1281, the shellfish companies that harvest market oysters
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and hard clams from Connecticut waters and land them in
Conmecticut, collectively employed approximately 23
full—-time and 13 part—time workers. A total of 11 boeats
were operated by the shellfish companies landing their
harvest in Connecticut in 1981. Approximately 8 were used
for oyster dredging and tending of oyster grounds and 3 for
hard clam dredging and tending of clam girounds.

No major conflicts are apparent between the commercial
shellfishing industry and recreaticonal shellfisheries. Most
shellfish grounds owned by the commercial harvesters that
are accessible to recreaticnal shellfishing are in polluted-
waters and not open to harvest for direct. consumption.
Private beds located inm uppolluted waters are wusually also
in deep water (15-2Z0 feet) noet accessible to traditional
recreaticnal shellfishing gear such as rakes and tongs.

Potential gear conflicts between private shellfish
companies and otter trawlers are avoided by a law
prohibiting dr-agging across any buoyed, actively worked
shellfish ground.
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5.1.3 The Lobster Fishery

The lobster fishery is second to the oyster industry in
economic value, earning Z9-44¢ of the total annual revenue
generated by the harvest of all living marine rescources from
1977-1981. However, as a true fishery, relying strictly on
~ the harvest of a "wild” rescurce, it is the most valuable of

Connecticut”’s commercial fisheries.

- From 1880-1892, 1.4-1.€ million pounds. of lobster were
landed annually and represented the greatest landings in the
history of Connecticut”s lobster fishery. Landings declined
from about 70O, 000 peunds in the early 13007s to 100,000 -
200,000 pounds in the late 19507s (Figure 2Z9). Landings
began to increase in the 13607s due to the otter trawl
fishery for lobster caught mainly on offshore grounds rather
than in LIS (General Dynamics 1368). As trawler landings
began to decline in the late 13€07s, trap landings
increased, and combined trap and trawl landings of about
300, 000 pounds were reported. Annual trap landings of
500, 000 ~- €00, 000 pounds in the early 1970°s increased to
800, 000 - 1,000,000 pounds in recent years (Figure 43) now
accounting for- L0-15% of Connecticut”s total annual landings
of all fish and shellfish. \

The catch of Connecticut-licensed lobstermen fir-om
1976-1381 was 14-17% higher than the amount of lobster
landed in Connecticut due to the landing of the balance at
cut-of—-state ports (Figure 43).

The traditional wooden lobster trap is the main gear
currently emplayed, however, lobster were alse commercially
taken with otter trawls from 1951-197Z2 with substantial
landings between 200,000 - 400,000 pounds during 139€zZ-c8,
when landings were divided about equally between these two
gear types. In 1962, trawl landings exceeded trap landings
by 52¥. Significant trawl landings ended imn 13970 (Figure
45) and lobster for commercial purposes has since been taken
almost entirely by trap. -

Landings appear to be roughly correlated . with the
number of traps reportedly fished each year {(Figure 43).
However, the best indicator available of the effort expended
by the lobster trap fishery is the trap haul set over day
(THZ0D), which has been recorded since 1375  in the
Connecticut DEP Marine Fisheries Information System.
lLobster +fishing effort based on the THIOD - has been
increasing in recent years, 48< from 1375-19820, with a
slight decrease (4%) from 1320-81 (Figure 495).

The number of commercial lobster fishermen in recent
7ears has increased from 390 in 15976 to D567 and 517 in 13820
and 1381, respectively. An estimated 14% of all commercial
lobstermen (72 in 19821) derive 50% or more of their income
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from lobstering and are considered full—-timers, while the
remaining 26X are considered part-timers (Smith 1377). An
additional component of the part—time category of lobstermen
is the persconal use or recreational fisherman. Over 3,000
such licenses are issued each year (Sec. 5.2.3).

From 1977-79, about €04 of UConnecticut’s landings of
lobster were divided &about equally between New London
(28~26%) and Fairfield (23-33%) Counties. In 1380 and 13481,
however, New London County reported a higher percentage of
these landings, 45K in 1981; while 21X was landed in
Fairfield County that year. About 14-1€X was landed in New
Haven County, and less than €% in Middlesex County during
1977-1981. The distributicon of landings amaeng counties is
reflected by the distribution of the number of lobster boats
among the counties. From 1377-79 New London and Fairfield
Counties each harbored from 35-40% of Connecticut’s lobster
boats. However, Ffrom 19753-13821, Fairfield County”’s
percentage decreased from 36 to ZlA. New Haven County
harbored 16-26¥, and Middlesex, 7-12¥% of Connecticut”’s total
lobster beats during L377-1381.

Smith (13977) examined the vessel characteristics oFf
Connecticut”’s lobster fleet in 1976, The mean length of the
boats used by full-time lobstermen in Connecticut was 31
feet and mean _horsepower was 142. Eighty—+five percent of
all full—-time lebstermen cwned wood boats and 15% owned
fiberglass boats. Sixty percent of the boats owned by
full-timers were powered by diesel fuel and 40X by gasoline.
In contrast, the mean length ofF all part—=time commercial
lobstermen’s boats was 22 feet and mean horsepower was 81.
The distribution <f hull material and type of fFuel among
part—time lobstermens’ boats was o weoad and 355
fiberglass, and Z1¥% diesel and V9% gascline. Fifty—five
percent ¢f the part—time lobstermen used their beats fFor
sportfishing and pleasure as opposed to 134 fFor full-timers.
This is reflected by the differences in vessel
characteristics noted above.

A conflict occurs between the commercial. lobster
fishery and the personal use loster fishery that has to do
with experience in the fishery and simple gear competition.
An unlimited number of personal use license holders are
allowed to each use 10 or less traps to catch loebsters for
their own consumption but not for sale. Inexperienced
personal use lobstermen may set their traps in  the same
_areas as commer-cial fFishermen, in effect.. simply sfollowing.
the commercial lobsterman and setting where he sets. This
causes pot saturation in productive areas, and the resultant
decline in catch per pot thereby reduces the catch of each
fishermen.

Commercial fishermen are also plagued by unscrupulous
beaters and some scuba divers who illegally steal 1lobsters
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from their traps. - The extent of this theft is unknown, but
arrests by conservation officers are made each year for this
activity and a large number of complaints which deo not
result in arrests are received annually.

Gear coenflicts ‘occur between the lobster trap and otter
trawl fisheries. When traps are set in desirable trawling
areas, they are subject to physical damage and loss due to

trawling activity. Gear conflicts also occur among
commercial lobstermen themselves, who are often
Pterritorial” in personally claiming desirable lobster

fishing areas. 7 )
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5.1.4 The Qtter Trawl Fishery

The otter trawl fishery is Connecticut”s third most
egconoemically valuable commercial +fishing industry. Fr-om
1379~1981, it earned 11-2Z1X of the total revenue generated
by all such industries each year. Recause more finfish are
harvested by otter trawl (73-8¢¥% of annual finfish landings)
than any other gear,  the ctter tr-awl - Fishery is
Connecticut”s number one finfish ~fishery in quantity and
value of annual landings. -

From 1340 to 1939, over 2 million pounds .of demersal
and pelagic species were landed annually by trawl, with a
peak of 18.5 million pounds in 1243.- Landings since 13960
have fluctuated between 2 and 5 million pounds (Figure - 4€).
QOtter trawl catch statistics are .not accurate indicators of
the activity of the otter trawl fleet landing in Connecticut
because vessels not licensed by the state may contribute
large percentages to Connecticut landings. From 14977-793,
Connecticut—licensed otter trawlers landed only 43-56% of
_the total Connecticut otter trawl landings. In 19381, they
landed only 104A. The remainder ¢f the total otter trawl
landings are believed to be those of offshore trawlers that
are registered in other states, do not fish in Connecticurt
waters, and thus are not required to possess a Connecticut
commercial fishing license or to report their catch and
landings to the Connecticut DEP Marine Fisheries QOffice.

From 1977-1981, annual Connecticut landings of otter
trawlers licensed by Connecticut have decreased From near
1.5 million pounds during 1377-Fr9 to 0.5 million pounds
during 1980-81. This is not only because the catch of the
Connecticut-licensed fleet has decreased from 1373 to 13931,
but alsa because much of their catch is not landed in
Connecticut. From 1377-1981, +the  fercentage of the
Connecticut licensed trawler catch annually landed at out of
state ports increased from 30-67%Z. Foint Judith, R.I., New
York City, Northport and QOrster Bay, Long Island and, to a
small extent, Fisher‘s Island, N.Y., receive some landings
of Connecticut licensed trawlers. The price received For
the catch as well as travel time from fishing grounds to a
landing port largely determines where the catch will be

landed. .

Winter flounder and scup are the twe principle species
taken by Connecticut—licensed commercial otter trawlers,
together accounting for 42-52Z% of their annual catch from
1977-1981. The importance of winter- flounder to the otter
trawl fishery has been increasing over this period, sfrom z4%
of the catch in 1977, to 37% in 1381, Conversely, the
percentage of scup in annual catches has decreased from 20%
in 1978 to 15% in 1981. %Species classified as lobster bait
are third in'&mportance,_making up Z~11%-of annual catches
from 1977-1981. Other species which individually do not



usually acceount forr more than 3% of annual Connecticut
licensed trawl catches include weakfish, squid, fluke,
bluefish, butterfish, herring, dogfish, blackfish, and
skate. In combination, however, these species accounted for
17-29% of the annual trawl catches from 193781331,

In 1281, a total of 73 otter trawlers operated in
Connecticut. (F these, 41 were less than 5 gqr-oss
registered (GRT) tens (classified as “boats”), ranging from
13~27 feet, and 328 were greater than 5 GRT ("vessels”),
ranging from 2Z8-81 feet. Forty-two of the total trawlers
(53%) were used for lobstering as well as trawling -— 26
(33%) of the boats, and 16 (20X%) of the vessels. The number
of Connecticut”s otter trawlers has increased since 1376
when there were only 12 beoats and 12 vessels.

In 1381, 40 trawlers (51¥%) reported their home county
toe be New London County, 19 (24%), New Haven County, 9
(11%), Fairfield County, & (8X), Middlesex County. The home
Fort of the remaining 5% were undetermined.

At least 135 fishermen were invelved in Connecticut”’s
otter trawl fFishery in 1381, assuming that one man operates
¢ach boat (< 3 GRT) and 3 men ¢perate each vessel (> 5 GRT).
Frractically all otter trawl fishermen are full-time
fishermen, earning 304 ot more of their income from fishing,
However, only about half the Ffishermen earn their living
solely from trawling. The other half may trawl mainly to
catch lobster bait, or earn money by trawling and lobstering
in combination.

All of the Connecticut trawlers that fish in LIS are
day boats which leave before dawn and return to port in  the
afterncoon of the same day. Most of the trawlers that fish
in Block Island Sound are also day boats. A sew oFf the
largest trawlers may make trips to offshore grounds that
last several days. -

Otter; trawling is not permitted in Connecticut
estuaries. A special line that is generally not more than
1/4 mile #rom shore has been designated, north of which
trawling is illegal (Sec. 26-154). This law aids in  the
conservation of the young of many specles that utilize
estuaries as nursery habitat. Gear conflicts occcur between
the otter trawl and lobster trap fisheries when traps are
set in productive traditional trawling areas.
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5.1.5 The Sea Scallop Fishery

Connecticut’s. recent offshore sea  scallop dredge
fishery began in 1376  and annually produced landings
rangirg from 12,000 pounds in 1376 to 158,000 pounds in
1378, Landings have since decreased to less than 70,000
Founds in 13981. Although only a small fishery, it is ranked
" fourth in economic value among all Connecticut commercial
fishing industries, earning 2-7% of the total annual revenue
generated by these industries from 1977-1981, This ranking
is due to the generally high (>$2.00 per pound) ex—-vessel
value of the product.

. Prior to 19768, sea scallops harvested by otter trawl
weire intermittently landed in Connecticut usually in amounts
less than 10, 000 pounds perr year except for 1919, 13932, and
1933 when landings ranged from 28, 000-34, 000 pounds.

Nartucket Sheals and the waters arcound Block Island
produce most of the current Connecticut landings. After
being caught with a large dredge, the scallops are shucked,
washed, weighed, packaged in plastic bags, and frozen on
board the fishing vessel, Catches are usually landed at
Stenington. \

No gear~conflicts are known to be related to the sea
scallop fishery. : :
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5.1.€¢ The Connecticut River Shad Fishery

The Connecticut River shad Fishery 1is Connecticut’s
fifth most economically valuable commercial fishery earning
2-%% of the total annual revenue generated from 1977-19321.
It is the secoend most valuable commercial finfish fishery in

Connecticut, the otter trawl fishery being fFirst. Drift
gill nets are the major gear used and have - been used
exclusively since 157 Landings of shad taken by this gear

have generally #luLtuated between 100,000 and 300,000 pounds
per year except for peak landings of about 350,000 pounds
occurring in the 19407s. Peak haul seine shad landings of
220,000 pounds cccurred in the late 19407s after which they
declined and ceased in the 19€07s., . 5Stationary: gill nets
classified as anchor, set, or stake nets have also been used
intermittently with shad landings over 50, 000 pounds
occurring in 1944, 15958, and 1967, after which they no
longer accounted for significant Aquantities. The 1367
stationary gill net shad landings of 1495, 000 pounds were a
record. Shad were alsce caught by pound net in  the 13407s
and 50°s during which peak pound net shad landlngs of 50,000
pounds occurred (Figqure 47).

From 1977-1921, the number of drift gill nets employed
decreased slightly from 39 to 45. The same is true of the
number of boats used in the fishery since each bceat uses one
g9ill net. However, the number of licensed Fishermen has
increased from 103 toe 153 during the same period, indicating
that the size of the crew working each beat is increasing.
All shad fisherman including assistants are required to be
licensed. - Commenly, a crew of Z—4 men operate in each boat
which, typically, are small (less thanm 20 ft) <utboard
powered, open workboats. Most (€2-F5¥) commercial shad
fishermen report their home port as Middlesex County.
Hartford and New London Counties each account fFor 10-28¥% ofF
the fishermen. The same distribution applies to: boats in
the fishery. Middlesex County receives most of the shad
landed (59-75K), while New Lendon County receives 15-Z8%,
and Hartford County recelives 10-320%.

There is an open season for shad fishing which extends
from April 1 to June 15 - each year. Shad fishermen are
prohibited from using monofilament gill nets. This results
in the fishery being conducted principally at night with
multifilament nets which are visible to the shad during
daylight hours. The exception to this rule is during
periods of turbid water when fishermen are able to use the
multifilament nets during darlight heours. Shad fishing is
also prohibited from sundown Friday to sundown Sunday in  an
effort to allew a certain proportion of the population to
reach upriver spawning grounds.

Gear conflicts often occur between shad Fishermen.
Certain sections of the river are "“claimed” by one or more



groups of fishermen. In these areas, other fishermen may be
har-rassed i¥ they attempt to fish For shad. In certain
areas where only one net can effectively fish at a time, the
fishermen must agree on & time schedule or an order of
rotation in cirder to set and tend their nets with a minimum
of conflict. )
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5.1.7 The Conch Fishery

Connecticut’s conch <fishery is small but rapidly
growing. It is the sixth mest valuable commercial fishing

industry in the state. From 1977-15981, its earnings
increased from 1% to 5% of the total annual revenue
generated by these industries. The 1981 landings were

estimated to be 472, 000 pounds oFf meats and appear to be the
highest on record, however, the methoed of estimating these
landings may differ from that used in the past by NMFS.
Conch buyers, all in Rhode Island, were asked to recall- how
much they purchased from Connecticut coench  fishermen in
1321. It is unknown how the information was . obtained in
‘previous years. - . .- . - .-

: Conch pot landings have increased with Ffluctuations
from < 50,000 lbs in the 1940°s to pregressively higher
Feaks of 795,000, -150, 000, and 200,000 lbs in 1335, 1367, and
1972, respectively. From 1976-1981, landings have incireased
ten fold (Figure 49). .

Conch pots (or winkle traps) baited with horseshoe cirab
or shark (usually dogfish) are the gear used. Thery resemble
square wooden lobster traps with a completely open top and a
line tied arcund the inside margin of the top approximately
1 inch from the inside edge. Conch climb up the side, fall
in, and are prevented from climbing back cut since, "having
only one foot, they can’t step over the line” (Anonymous
recollection of an old-time winkle fisherman). ‘

As the best indicator of fishing effort available, the
rnumber <f pots used each year appears to be correlated  with
the size of .annual landings (Figure 48), however it 1is

unknown how the number of pots was derived by NMFS prior to
1381. In 1381, baséd on a conversation with an experienced
commercial conch fisherman, 100 traps per licensed fisherman
was estimated for calculating the number of pots used. This
probably yielded an underestimate of the total number. It
was learned that at least 100 pots are needed to make a
reasonable living from full-time conch fishing, which is
‘seasonal from June to Qctober. Fart-time fishermen use 20
o 30 pots. .

The number of commercial conch licenses issued from

1977-1921 has Fluctuated between €& and 22. Thirteen
licenses were issued in 1992, It is assumed that all

licensed conchmen are full—timers. It is thought that a
large number of unlicensed part-timers tend conch pots and
take more than 5 bushels per day although this level of
activity requires a license. Thus, the landings figures may
be gross underestimates of the amount of conch taken
annually. e

Boats used by conch fishermen are small, usually 25

118



feet or less, cutboard. powered open work boats or
sportfishing boats. Ceonch fishing does not require much
the traps are relatively small and <an be hauled
operate efficiently. Each
therefore the
as the

equipment,
by hand, thus one man alone can
licensed fisherman coperates his own boat,
number ©f boats inveolved in the fishery is the same

number of fishermen.

All licensed ceonch fishermen operate nearshore in
central LIS. Inm 1981, seven fishermen docked their boats
arnd-landed their catch in New Haven Co., and four 1in
Middlesex Co.

The only gear conflict identified was between
experienced conchmen and inexperienced part—timers whoe set
their- pots  in the same area as experienced men, thus
competing fForr the rescurce in a limited area by not taking
time to find their own productive fFishing grounds. Conch
pots are usually set near to shore and over muddy bottom,

which aveoids conflicts with the lobster fishery.
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5.1.8 Natural Growth Seed Oyster Harvesting

Seed oysters are defined as those oysters taken. from
rnatural beds in areas closed to market harvesting because of
pellution and which are then transplanted to clean water for
depuration. The harvesting oF seed orsters is
Connecticut’s seventh most wvaluable industry based on  the
harvest of living marine rescurces. From 1373 to- 13981, it
earned 0.9-2% of the total annual revenue generated by all
such industiries. It is & unique fishing industry because
the catch is not landed for marketing. Instead, seced
oysters are sold to Connecticut’s private shellfish
companies, who then transplant them to their leased 3rounds
before marketing, -either for depuration, or. for depuration
and further growth depending on the size of the oysters.

The harvest of seed oysters in recent 7ears,‘$rom
September through the following August is as follows:

1976~7F7 34, 385 bushels
1978-79 20, 000 bucshels
1280-21 8,847 bushels

\

For 1980(81 this information was derived from catch
reports of the seed oyster harvesters submitted to the
Department of Health Services, otherwise the information
was provided by NMF:.. If the methods of data collection
were at all similar, it appears that the annual seed oyster
harvest has decreased in the last five years.

The gear used is an oyster dredge weighing 30 pounds or
less with a chain bag having rings of greater thanm 3/4 inch
in diameter, which is hauled by hand inte the boat used for
towing {(Sec. Z&-zZ13, Z6-2Z17 CG3). Tongs may alsc be used.
However, because of their inefficiency 'compared to
hand-hauled dredges, very few are used each year. In 1381,
only one seed ¢oysterman used tongs.

In 1977, €4 fishermen were licensed to harvest seed
oysters. In 13739 and 1381, there were 42 and 49 fishermen,
respectively. In 1977, 42 dredges were used, 34 were used
in 1979, and 41 in 1381. Because one dredge is wused per
boat, the number of boats in the fishery are the same For
those years. The boats used are small (less than 20 feet in
length) outboard-powered Skiffs and scows.

Natural oyster beds under state jurisdiction from which
seed oysters are harvested are located in Darien, Norwalk,
Westport, Fairfield, Bridgeport, and Stratford including the
Housateonic River. In addition teo these traditional natural
beds, ~ preodictive matural oyster  beds  under town
jurisdictions have recently been opened to commercial seed



dystering 2as regulated by town shellfish management plans
(S5ee Section €.5.2).

To assure the continued productivity of the state’s
natural orster |beds, the Aquaculture Division of the
Department of Agriculture, the natural groewth harvesters,
and the private shellfish company to whom most seed oysters
are sold have participated in a variety of- - cooperative
programs. These include the planting of cultch to provide
habitat for settling larvae, cultivation of the bottom. to
remeve silt from shells (thereby making them more suitable
for collecting spat), and predator control (Folsom 1573).

. Because only hand pcouwer may be used to haul dredges on
natural beds, coenflicts are aveided between the -natural
growth harvesters and private shellfish companies using
large dredges and hydraulic haulers. I§f this more efficient
gear were allowed, those using it weuld, in effect, be able
to monopolize the resource. The law permits a traditional
small scale Fishery to exist in which a number oF
individuals can enter and participate at a relatively low
EXPensSe.



5.1.9 The Heook and Line Fishery

The hook and line {(or handline) <fishery is a fairly
small fishery which, from 1377-1981, <¢arned not more than 2X¢
¢ach year of .the teotal annual revenue gener-ated by
Connecticut’s commercial fishing industries. Therefore, it
ranked eighth among all such industries. However, it is the
third most economically valuable finfish fishery, the otter
trawl and Connecticut River shad fisheries being first and
second, respectively. ' . .

Record handline landings of Z50,000 - 3OQ,000‘ pounds
were reported during 1346-47. Landings were generally below

100,000 pounds in the 1930“s . and 196807s.- In . the early
15%70“s, between 150, 000 and 200,000 pounds were landed which
decreased to less than 100,000 pounds From: 1376-79. In

1581, 150,000 pounds were landed (Figure 49).

Bluefish is the principal species taken ip the fishery,
generally constituting hals of the total annual catch from
1977-1381. Mackerel, blackfish, and weakfish are other
notable species taken in significant 4quantities. Small
quantities of flounder, fluke, scup, and cod are alsc-taken.

From 1243-1953 and 1961-68, multiple hooks were used on
handlines. WAfter 1970, the number of hooks fished was no
longer reported in “"Fisheries Statistics of the WS.” The
number of lines and hooks fished generally appears to be
related to the size of annual landings and serves as a rough
indicator of the amount of fishing  effort expended
(Figure 49), If the time that each unit of gear fished was
known, a more precise indicator of $ishing effor-t could be
obtained. Esfort and landings increased in thc 1370"s From
the low values of the 1360°s. :

From 1977-1981, between 84-141 Fishermen  participated
annually in this fishery. Less than 10 were full-time
fishermen, whe earned over 30W of their livelihood from
fishing. Most of these men fished out of Middlesex County
ports. The rest were casual participants. o

From 1377-79, New London County ' harbored most hook
fishermen (7F4-83%), Middlesex County harbored 9—162, and New
Haven and Fairfield Counties each harbored —-67%. However,
the 1981 catch reports  for this <fishery 1nd1cate that
increasing numbers of fishermen fished out oF New Haven and
Fairfield Counties, 14X and 20% respectively. Alsce, the
number of New London County hook- fishermen. . decreased--from
1le to 32 from 1979-1981. ’ -

Almoest every commercial hook fisherman operates his own
boat althougq/a few boats may be shared. Most of the boats
are small ({'Z5 feet) sportfishing boats or other open work
becats powered by cutboard motors. It is  likely that many



hook fishermen are extremely avid recreaticonal anglers who
sell their catch mainly to pay for or defray the operating
expenses of their fishing trips.

There are conflicting viewpoints about when an  angler
who sells his «catch should be considered a commercial
fisherman. It is not known what number of anglers who sell
their catch do so "under the table” without possessing a
Connecticut Commercial Finfish License. However, the
General Statutes grovide the license requirement if  any of
the catch is seld, however infrequently such sale might
QCCUr. .

Commercial hook fishermen are likely to have the same
complaint as recreational fishermen about the purse seining
of menhaden and the supposed resulting depletion of that
species which attracts and provides food forr gamefish  such
as bluefish and striped bass.
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5.1.10 The Eel Pot Fisheéry

The eel pot fishery is a small fishery, accounting For.
less than one percent of the total annual revenue generated
by Connecticut commercial fishing industries from 1977-1381.
Record eel pot landings between 40,000 and 350,000 pounds
occurred in the late 1960°s and 1970°s, although during the
same pericd fluctuations from year to year were as great as
20,000 pounds (Figure 50).

FPots are constructed of wire and baited with
horseshoe crab or fish. BGreen crabs are also caught in  eel
pots and are sought by some eel fishermen to sell for
fishing bait. Approximately 2,000 pounds of green crabs
were reported taken in eel pots in 1981. The number of eel
pots reportedly fFished each year does not appear to be
correlated with the size of landings and thus does not serve
as a useful indicator of fishing effort (Figure 50).

From 1377-79, 4-7 full-time and 10-1€ casual
commercial eel fishermen operated in Connecticut waters.
New London Co. harbored the greatest numbér of eelmen (9-13)
most of whom operated in the Thames and Connecticut Rivers.
Middlesex Co. harbored about 5 eelmep who operated mainly in
the Connecticut River. New Haven and Fairfield Counties
each harbored. less than S fisherman. Most eel fishermen
operate from small (< 20 §t) outboard-powered, open skiffs.
The number of boats operating in this fishery is nearly the
same as the number of fishermen although some sharing of
boats may exist. From 1977-79, most eel caught with eel
pots (50-70x) was landed in New Londoen " County. Middlesex
County received Z20-30%, and New Haven and Fairfield Counties
each received 2-134. _

No conflicts are apparent between the eel pot fishery
and other commercial and recreational fisheries. .

- 1
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5.1.11 The Gill Net and Haul Seine Fisheries

Excluding the Connecticut River shad fishery, 9gill net
and haul seine fisheries in the state are primarily
directed towards catching fish for use as lobster bait and

as bait for gamefish (bluefish, striped bass}. The
fishermen invelved are commercial as well as personal use
lobstermen, and commercial and recreational anglers. - Each

of these fisheries earns less than 1% of the total annual
revenue generated by-all industries that are based on the
harvest of living marine resources. ’

The drift gill net fishery operates in LIS and the
Connecticut River. Fifty to €0X of the annual - catch is
menhaden, and up to Z0n is mackerel. White perch and
unclassified species. reported as lobster bait each account
for up to 10%. Nearly all finfish species cccurring in LIS
and its major tributaries may, at times, be taken by this
method. '

In the early 1970“s, landings of finfish species other
than shad caught by drift gill nets increased to a peak of
€00, 000G-200, 000 pounds from previous landings of less than
100,000 pounds. In the late 19707s, landings decreased to

22,000 pounds and have since begun-to increase again, to
Z1%, 000 poundg\in 1981. In 1981, 240 fishermen reported
using gill nets for species other than shad. Approximately
220 boats and the same number of gill nets were used. The
home ports of the fishermen and the distribution of landings
is divided about equally amoeng the four coastal counties.

The haul seine fishery operates mainly in the
Connecticut River and is directed towards catching river
herring which, in 1979 and 1981, made up almost 100% of the
annual catch. Some fishermen apparently seine aloeng the
shores of LIS, as evidenced by small catches of blackfish,
winter flounder, Fluke, mackerel, skates and other marine
species that are reported annually.

A record haul seine landing of 2 million pounds of
finfish, almost all of which was river herring, occurred in
1350. Landings decreased through the 1950“s and have
remained at less than 100, 000 pounds per yedar since 1959,

In 1981, 25 fishermen reported using haul seines. A
total of 12 boats and the same number of seines were used.
River herring taken from the Connecticut River are landed
mainly in Hartford County and also in Middlesex and New
London Counties.



5.1.12 Tﬁe Merhaden Purse Seine Fishery

Menhaden recently were harvested annually from June
thi~eugh October in LIS by 67 purse seining vessels which
landed their catches in New Jersey. Thus, this fishery is
noet a Connecticut industry,. It does, heowever, have a great
impact on Connecticut’s menhaden resource. From 1974 to
1334, 3-11 million pounds of menhaden were reported caught
from LI%; in 1981, over six million pounds were taken.

Early in 1982, Seaceast Froducts, Inc., a company
oper-ating menhaden seiners, announced it weoeuld not fish in
New England for a period oF two years - (128283,
however company officials have -expressed the desire to
return to fishing in Long Island Sound in future years.

Schools of menhaden are spotted a3t the surface of the
water from the 70-20 foot long vessels or by the pilots of
small airplanes whe direct the operation from the air. A
schaool 1s encircled by the seine which is usually set by two
smaller boats (tenders) which are 30-40 feet long. The
bottoem of the net is then drawn together so that the school
is completely enclosed (pursed) by the net. The net 1is
hauled in until the fish are concentrated in a small rportion
of the net from which they can be removed and transferred to
the vessel s>hold by a large pump.

Menhaden purse seining is not allowed north of a line
from buoy toe bucy which is cone—half te one mile south
of the Connecticut shoreline. This law eliminates hazards
toe navigation that may be caused during the seining
operation, and alseo prohibits seining in some of the most
productive sportfishing areas.

Recreational fishermen have expressed concern that the
large scale purse seining operation in LT3 might
significantly deplete the menhaden stock entering the Sound,
thus adversely impacting the gamefish stocks that utilize
menhaden for food. However, there 1is no evidence of a
correlation between catches of menhaden and gamefish.



5.2 The Recreational Fisheries
5.2.1 Recreational Finfishing

The Marine Recreational Fishery Statistics Survey,
Atlantic and Guls Coasts, 1973 (NMFS 1320), estimated that
204, 000 resident and 78,000 non—resident anglers made 1.4
million and @.2 million fishing trips, respectively in
Connecticut during 1979, for a total of 1.€ million fishing
trips that year. An independent estimate by the
Connecticut [EP yielded an estimated total o 3E7, 500
resident and non—resident anglers (Sampson 19
weekend days between July and November, 1379, aerial
" observations indicated that as many ds 1,500-2,000 anglers
per day were Fishing at any given time.

Aerial flights and the composition of angling sites
indicate that moast marine angling in Connecticut waters is
performed from boats. Approximately €68 of all anglers
abserved between July and Noevember, 1979 fished from boats.
Four different types of fishing sites were surveyed. The
types of sites, or ‘“modes”, are listed in section
S.3.2. Briefly, they include natural sites, man—made sites,
private boats, and party/charter vessels.

Frivate and rental boat sites were most numerous in all
counties. Marn—made structures alse appear te be more
popular ameng anglers than natural sites. Reasons for these
differences may lie with patterns of coastal development as
well &8s with 'factors such as availability of fish species.
A second reascon for the popularity of boats and man—made
structures, is that docks and jetties fFurnish natural cover,
currents, and backwater areas which tend to attract Fish,
and boats provide the angler freedom to locate and follow
moving schools of fish (Sampson 13981).

The Natiornal Survey reported that 7.8 million #fish of
all species were caught by anglers fishing in Connecticut
during 19739 (NMFS 1380). The greatest reported catches were
for bluefish and scup (2.0 million and 1.9 million fish,
respectively). UCatches of the third through sixth ranked
species were winter Flounder 1.3 wmillion figh, cunner
703,000, blackfish 423, 00Q and mackerel 254,000 (NMFS 1380).
Cunner are not a target species and are considered either a
trash fish or a simple nuisance because they frequently
steal bait. Therefore, the reported catch may be low
because some anglers fail to mention the species in  their
catch (Sampson 1981).

Winter- flounder is considered the most popular
recreational finfish species in Connecticut waters. When
DEP  intervidwers asked anglers, “Are you fishing for
anything in particular?”, the most frequently reported
response was, "winter flounder”. It is sought year—-round



despite seasonal changes in availability. In the spring and
fall, a great deal of effort and success 1is recorded for
this species. The high quality flesh and easy catchability
makes Flounder a very desirable fish.

When DEP interviewers asked anglers, "Are you Ffishing
for anything in particular?”, the second most frequently
reported response was “Ne species in particular”, or
"Anything we can catch.” The remaining annual ranking of
species in order of directed fishing effort was bluefish,
blackfish, striped bass, scup, Ffluke, tomcod, snapper
bluefish, mackerel, weakfish, and cod. Fish such as snapper
bluefish and mackerel ranked relatively low -due only to

. their extremely short -seasonal availability. Pressure on
these species is intense, however it exists only for a few
menths each year (Sampseon 1321).

The impact of Cennecticut’s marine recreational
finfishery on the finfish resources of LIS is considerable
relative to that of the commercial fisheries. When the
numbers of fish of each species reported caught by NMFS
(1938¢) in the national survey are converted toe pounds with
an average weight conversion factor, it 1s evident that
recreational fishermen harvest as much, and in most cases
more, oFf the LIS finfish rescurce than do commercial
Fishermen (Table Z). Average weights were calculated From
data obtained by DEF interviewers and the observations of
DEF biolegists invelved with the recreational fishery
survey. Most are considered to be underestimates.

Notable examples of target species where the 1373

recreational catch exceeded the commercial catch and by what
factor they were exceeded are: blackfish or tauteg (43
times greater), mackerel (33 times), adult bluefish (31
times), cod (&€ times), scup (2 times). The recreational
catch of winter flounder, fluke, and weakfish exceeded the
~ommercial catch but were less than 2 times greater. The
only significant species for which commercial catches

exceeded recreational catches were white perch, eels, and
herrings. Management of marine finfish resources in the
future must take into account the impact of Connecticut’s
marine recreational fishery on these resources.
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Table 2. Comparison between the Connecticut recreational
and Connecticut—~licensed commercial catch of
Fin¥Fish species, 1973.

' 1979 Reported

. ' Commer-cial Catch,

: All Gear
1973 Recreational Catch Trpes
Number Conversion Weight Weight
of Fish (lbs/¥ish) (Lbs)  (Lbs)

Scup 1, 384, 600 G.7 1, 288,800 23, 700
Znapper bluefish 1,511,250 G.2 302, 230
Flounder 1, 377,000 0.68 208, 220 777,200
Cunner 7035, 000 2.5 252,500
Bluefisgh {(Adult) 502, 730 &.3 2,473,873 111, €04
Black¥ish 232, 000 3.2 1, 533, €00 27,300
Other _ 36, 000 0.5 128, 000
Mackerel z54, 000 1.8 457, 200 3,100
Sea robins 1559, 000 0.8 127,200 2, 600
Tomcod 119, ¢00 0.25 29,730
Herrings 112, 000 0.5 56, 500 143, 500 ¢
Windowpane -

- Flounder 8s, 000 0.2 =3, 800 18, 000
Striped bass €5, 000 14.9 SE8, 500
Fluke - 9, 000 1.5 58, 500 51, 600
Mackerel & Tunas 33,000 d 15.0 585, 000
Dogfish ' 23, 000 2.0 72, 000 58, 800
Skates 29,000 1.0 29, 000 &9, 089
White perch 3L, 000 0.5 15, 500 22,700
Weaksfish 20,000 a 5.0 130, 000 125, 800
Cod : 15,000 b &.0 90, 000 13,700
Eel . 15,000 b 0.9 13, 500 &7, €00
Follock . 15,000 b 4.0 &0, 000
Puffers : 15,000 b 0.3 4, 300

Toad¥ish 15,000 b 0.7 10, 300

Tetal 9, 363, QOO 10, 679, 235

Soutrces: NMFS (1980);, Sampson (1381), Connecticut DEP
Marine Fisheries Information System

a) Less than 20,000 according to NMFS (138¢), which is an
underestimate (Sampson 15981); 720,000 assigned
arbitrarily

b) Less than 20,000 according to NMFS (1380), 15, 000
assigned arbitrarily

c) ITncludes sea herring and alewives

d) Assumed SQ be mostly tuna since there is a separate
mackerel category



5.2.2 Recreational Shellfishing

In 1981, approximately 5,000 permits were issued by
Coennecticut ceoastal towns for the recreational harvesting of
orysters, hard clams, and soft clams. For the taking of bay
scallops, Stonington and Waterford — East Lyme, issued
2,102 and approximately 7,700 permits, respectively.
Zcalloping takes place in the area near Stoningten’s Earn
Island salt marsh, and in the Niantic River in the towns oFf
Waterford and East Lyme. The Poquonock River in Groton  was.
closed to scalloping in 1981, but in 1380, 305 permits were
issued there.

The recreational shellfish permitting process . varies
greatly from town to town. The towns of 0C0ld Lyme, Old
Saybrook, Westbrook, Clinton, Milford, and Fairfield have a
harvestable shellfish resource in unpolluted waters but do
not issue permits, although shellfishing is allowed in open
Areas. Permits are issued by Stoenington, Groton,
Waterford-East Lyme, Madison, Guilford, Branford, Westport,
Norwalk, Darien, and Ztamford. The towns of New London,
East Haven, New Haven, West Haven, Stratford, Bridgeport,

and Greenwich have e areas open to recreational
shellfishing. The period for which permits are issued
varies among the towns from one day to one year. Daily

limits on the_ amounts that can be taken by one permit holder
vary from 1/2 bushel to £ bushels per day for orsters, hard
clams and soft clams, and 1/2 to 2 bushels per day for
scallops. All towns with open shellfishing areas, including

thoese that do not issue permits, have bag limits in effect.

Assuming that each permit holder harvested at least one
bushel of oysters, or hard clams o soft clams, or a
combination of the three, in 1981 (a desireable quantity for
a8 few hours of shellfishing), at least 5S000 bushels were
harvested in 1981. Undoubtedly this is an underestimate
because of the unknown number of individuals shellfishing in
towns where permits are not required and because the rnumber
of recreational trips made by licemnsed and unlicensed
individuals is unknown. ' :

Except for scallops, the permits issued are géneral
shellfishing permits which authorize the takimg of any
bivalve shellfish species. Therefore, the amounts ofF hard
clams, soft clams, and ¢oysters taken cannot be determined
even if the number of recreational trips taken was Known.
Arn estimated 9,052 bushels of scallops were - taken in 1381
from Stonington and the Niantic River. ' -

The major impediment te recreational shellfishing in
Connecticut is the closure of over 75H of the State’s
productive shellfish beds by the Connecticut Department of
Health Servides due to pollution (Jacklin 1980). Most
towns, however, do have clean water areas that could be



utilized to depurate contaminated shellfish transplanted
from productive clesed areas in  those towns (Table 3).
Alsce, as sources of contamination become eliminated through
the efforts of town and state health departments, some areas
that are permanently closed may eventually be opened on a
conditional basis depending on rainfall conditions and
frequent water quality monitoering by town health officials.
Such a program has been implemented in 0Old Saybrook and has
shown the potential for success.



Table 3. Acres of ground under town jurisdictions that are
open to shellfishing.

~

Town Acres Acres conditionally Total
Ofp en opened * '
Madiscon &, 060 ) - 8, 0¢0
E.-Lyme =127 0 - 3,127
Westport #% 756 1,€12 z, Z68
Stonington 1, 340 Qo = 1,340
Westbrook 1, 8&0. Q 1, &0
Branford 1,738 ) 1,798
Milford *% 1,7g8 . 0 1, 7&€8
Norwalk Q. 1,324 - 1,334
0ld Sarbrock 1,274 200 1,474
Guilford [07 . &9 976
Stamford 745 22z =174
Clinton 913 0 913
Groton _ 235 . o 833
Waterford €14 o c14
Fairfield 589 . 0 589
Darien 523 44 . 57
0ld Lyme 4435 0 445
New London o ) )
E. Haven o 0 ¢
New Haven *% o ¢ o
W. Haven ** o 0 (4]
Stratford o 7} ()
Eridgeport o 0 (]
Greenwich . o ¢ )
z4,214 2,481 =, 895

Sources: 1) Connecticut State Department of Health,
June, 1980 - tist of restricted shellsfish areas
in Connecticut where cleosure lines have been
definitely established by the Dcpartmeﬁt of
Health Services.
2) Aquaculture Division, Connecticut Department
of Agriculture, maps of shellfish grounds in
Leng Island Scound under state jurisdiction.
Acreages were determined using scales on maps. )
*#) Conditionally opened means opened to shellfishing
depending on rainfall conditions and concentrations of
colifor-m bacteria in the water as tested by local or
state health department officials.

*##) Towns where shellfish resources are under the state
Jurisdiction of the Aquaculture Division of the
Connectidut Department of ng:rulture. - =



5.2.% Personal Use Lobster Fishing

From 13977-13281, the number of Ceonnecticut personal use
lobster license holders has increased from 2,227 to 3,204,
Fersons who wish to take lobster for personal use, but not
for- sale, can do so by the use of not more than 10 lobster
traps, by skin or scuba diving, or by hand. An analysis of
the Z,320 license holders in 1976 indicated that, of the
total who fFished, 839x fished with traps and 11X took
lobsters using scuba. Twenty—three percent of the - license
holders did not fishe. In 1976, trap users fished an average
of 19 days, and scuba divers, 4 days. Trap users hauled an
average of 5-6 traps fer day and collectively made
approximately 15%,88Z trap hauls in 137& (DEP Marine
Fisheries Statistics). A socio~economic survey of the
personal use lobster harvesting force indicated that the
boats used were 17 feet in average length and of S3 average
horsepower, an average of 8-9 traps were owned and € were
fished at one time; the mean age of individuals was 42 years
old, an average of 2 trips per week were made, and an
average ¢of 3—-4 hours per week and 13-14 waeks per year were
spent lobstering (Smith 1377).

The total pounds of lobster reported caught by
personal use lobstermen increased from €2,42Z2 in 1977 to
between 80, 000-30, 000 pounds in 1377, 1978, 1973, to 98,754
pounds in 1980, The amounts reported by personal use
lobstermen represent approximately 8—-13% of the total pounds
of lobster reported caught by Connecticut commercial and
personal use lobstermen from Long Island Sound during this
pericd (Smith, E. —— unpublished data). '

Of the €2, 422 pounds of lobster reported by personal

use license holders in 1978, 53,873 pounds (95%) were
reported caught by traps, and 2,868 pounds (5X), by scuba

divers. O the average, trap Fisherman caught just less
than 2 legal sized 1lobsters per day fished, and scuba
divers, just less than 4 (&mith, E. —— unpublished data).



" 5.2.4 Recreaticenal Blue Crabbing

Taking blue crabs for personal use is a fairly popular
recreational fishing activity in Connecticut in years when
blue crabs are abundant. However, nothing definite is known
about the mumbers of pecple inveolved or how many <rabs are
harvested because the activity is unregulated except for
praohibitions on taking eg9g bearing females, hard shell crabs
less than 3 inches, and soft shell crabs 1less than I-1/2
inches measured from tip to tip  of the shell spikes.
Fopular blue crabbing areas include virtually all salt water
coves and the mouths of rivers in the eastern two—thirds = of
the state. i



2.2 The Party and Charter Boat Industry

In contrast to commercial fisheries, whose primary
purpose is to catch and sell fish, the purpose of the party
and charter boat industry 1is to provide transportation,
fFacilities, and equipment Ffor paying customers to catch
Fish. It is a commercial industry, but its members profit
by selling the recireational fishing experience as opposed to
selling fish.

A total of five party fishing boats, or headboats,
operate in Connecticut; three in New London County and two
-in Fairfield County (Sampseon 1981). Including-the «captain,
-a crew of about 4-6 assist the custoemers and maintain the
vessels which range from €0-80 feet in length. The vessels
operate from March thirough November. Fr-om March through
May, and October through November, they usually make thiree
tr-ips per . week and may Fish For cod, pollock, winter
flounder, fluke, mackerel, blackfish, or scup. When the
bluefish season begins in June, they operate daily until
about October and fish for bluefish almost exclusively.  The
New London County beats specialize in- cod, peollock  and
bluefish, often traveling te Bleoeck Island Sound, while the
Fairfield County boats are known as porgy (scup) boats and
usually fish within LI= largely for scup, but alse for
winter flourder, blackfish, mackerel, and blue+ish. The
capacity of Connecticut’s party beats ranges from about 70
to 100 passengers. During bluefish season, the vessels make
twe € hour trips daily.

Charter boats are smaller (35-50 feet in length) than
party boats and accomodate from 1-6 passengers. In 1973,
thirty charter beats were located in New Leondon Ceounty,
three in Middlesex County, one in New Haven County, and two
in Fairfield County (Sampson 13981). These figures have
incireased slightly since then (Sampsen, R., pers. comm.).
Charter bcats generally fish for the same species as party
boats but in addition, because they are faster and more
flexible in making special trips to meet the desires of
custemers, they may alse travel to offshore areas to Fish
for larger oceanic gamefish such as tuna and sharks.

. In 138%, the first year that party and charter boat
catch statistics were reported, bluefish accounted for 81X
of Connecticut‘s party and charter boat catch. Cod,
flounder, bluefin tuna, blackfish, peollock, mackerel, and
scup each accounted for 1-4% of the teotal catch (Table 4).
In 1379, during the moenths of July, August, and September,
the catch per effort of bluefish taken From party and
charter beoats was greater than for any other <fishing
mode—i.e., beach/barnk, man—made structures, and
Private/rentg} bocats (Sampson 139381).



Epecies Weight (1lbsg) Percent of total

' Weight
Bluefish . 1,074,208 81.3
Cod 58, 484 4.4
Flounder 33,9449 2.6
Tuna, bluefin . 25,984 2.0
Blackfish . 24,4672 1.8
Pollock 23,568 1.8
Mackerel : 13, 2e7 1.5
Scup - . 16, 457 1.2
Striped bass 9,413 0.7
Sharks - .- - . 8,735 - 0.7
Fluke : 7,582 0.8
‘Tuna, other than bluefin 7,412 0.6
Weak¥ish 7,388 0.8
Bonito _ &, 021 0.2
Mar-lin 715 0.1
Menhaden 80 <0.1
River herring 30 0.1

Total ' 1, 320, 856
\
~~



€&.0 The Economics of Marine Resource Use in Connecticut
8.1 Marketing
&.1.1 Finfish and Squid

All Connecticut landings of finfish and squid caught
offshore, as well as the majority taken in Ceonnecticut
waters are landed at the port of Stonington. Fair weighouts
and reaSQnable'prices per pound, which are sometimes higher
tham those offfered at major ports in Rhode Island and
Massachusetts, are offered to trawlers by the principle
buyer located at the dock. These Ffactors often attract
non—resident vessels which trawl offshore.

Stenington is principally a flounder port, over 60X of
the total 1981 landings there were comprised of blackback,
yellowtail, and summer Fflounder. -~ All fish landed in
Stonington are graded by size and quality, boxed in ice, and
trucked to various. markets. Fishermen are paid immediately
for- their catch based on the quality of the +fish and the
prevailing price per pound offered at other Southern New
England ports. The Stonington buyer then either re-sells
fish through previous agreements and orders from local
wholesalers and retailers, exports 1t, or trucks it to major
markets, mairnly the Fulton fish market in New York City.
Approximately ~S5S0% of the Fflounder species landed in
Stonington are trucked to the Fultoen market. Smaller
blackback fleounder, and most yellowtail, ceoenstituting about
40% of the total Fflounder landings, are trucked to New
Bedford, where smaller flounders are processed on filleting

machines and yellowtail are marketed. The remaining 104,
mainly the. larger #§lounders, are scold to Conpecticut
whelesalers and a filleting company in Stenington. Most

butterfish and all whiting are sold at the Fulton and
Fhiladelphia markets. Fulton is the principle market for
other species landed in Stonington including cod, bluefish,
tauteyg, scup, weakfish, squid, .anglerfish anmd others.

Fulton is alse the major market For the trauwlers
fishing in LIS. Small amounts of their catch occasionally
may be s0ld to Connecticut wholesale and retail markets
especially when certain species such as scup and bluefish
are in season. Generally, however, it is much easier for a
LIS trawl fisherman, after fishing for 10-1Z hours a day, to
ship his entire catch to New York rather than attempting to
market his catch in several small <quantities to small
Connecticut markets, after which he might still have to pack
and ship the remainder to the Fulten market. Arrangements
are made with a wholesaler who, for a Fee, transports the
catch oFf one or more fishermen at a time to the Fulton
market where the prevailing price is paid, with variations
depending on ‘quality. Under this arrangement the harvester
does not léarn the price until after the sale 1is completed



(New Haven City Plan Dept. 1979).

Smaller scale LIS finfishermen such as commercial
anglers, supply Connecticut wholesale and retail markets
with their seasonal catches which are generally small and of
‘an unsteady supply, not exceeding a few hundred pounds per
day.

Eel pot fishermen sell their catch to wholesalers wheo
transpoirt and sell the eels in the Fulton market, to .local
Connecticut markets dealing in ethnic speciality seafoods,
or to bait shops where the smaller ee¢ls are sold as gamefish
bait. The expeort market to Japan and Eurcope was utilized in
the past: at which time air freight shipments of live eels
were made, however, this market has since declined (Shen
1382).

Connecticut River shad are sold by the fishermen to
several small filleting houses usually associated with
wholesale and/or retail markets in several Connecticut
River towns such as 01d Lyme, 0Old 5Saybrook, and Haddam.
Here they are filleted, boned, and the roe are removed.
Removing the bones from shad fFillets is regarded as an. art,
at which few people are adept. The majority of the boners
are female and the Ysecrets” of the process are taught to
only these -~who are associated with the individual
businesses. The wholesale value of boned shad is
approximately four times greater than the ex—vessel value.
The ex—vessel pirice paid for female shad is usually twice
that for males because of the value of the roe. The boned
shad fillets and roe are distributed toe Connecticut retail
markets and restaurants where they are regarded as a
seasonal delicacy. They are also trucked toe major New York
and FPhiladephia markets.

G.1.2 Melluscan Shellfish

One major shellfish company in Connecticut shucks <only
about 10% of its oysters, the remaining 90X being shipped in
the shell. These are predominantly of the “medium” category
with some 204 in-the “half-shell” category. After being
washed by dipping them into a tub of Ffresh water, the
oysters are packed either in weooden baskets or one-bushel
burlap bags. The packed oysters are then shipped by truck
within 12 hours of packing to several places in  the
northeastern U.5., éspecially in the states of Fennsylvania,
Rhode Island, Ceonnecticut, Massachusetts, New York, and also
to. eastern. Canada _ (Korringa- 1976). The company also
operates an oyster chucking - amd packing plant in Port
MNorris, New Jersey where oysters from LIS as well as New
Jersey are processed (New Haven City Flan Dept. 19793).

A smaller volume harvester of market oysters in
Guilford provides oysters and hard clams for an asscciated
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restaurant and retail market. Another in Clinton ships
market oysters to wholesalers on Long Islanmd a&and in
Massachusetts. :

The other of the twe major shellfish companies
harvesting shellfish from LIS lands all of its oysters in
Greenport, Long Island where it operates a processing plant.
The setting of spat (larvae) and most growth (2-3 years) of
these oysters takes place in Comnpecticut waters, mainly in
leased beds located in polluted water. Before harvesting,
they are transplanted to. clean water beds oOFf the
northeastern Long Island, NY shore for about 3-€ months.
They are then harvested and processed —— involving sorting
to size, washing, and packing in water—-resistant cardboard
boxes of various sizes. The company”s oysters are
distributed in refrigerated trucks as fresh, unshucked
product to the major New York, Boston, Los Angeles, and
Chicago markets. Smaller orders are also fFilled for
specific MNew England and Mid-Atlantic wholesalers and
restaurants.

LIS oysters have the distinction of being of very high
quality which greatly enhances their market value in the
taw, unshucked state. They are considered more hardy than
Chesapeake Ray or other, more southern, stecks because they
are raised ~\dn colder water with greater temperature
fluctuations. “They have good proportions, are meaty, have a
distinctive salty flaver, withstand the stress associated
with shipping, and last from two weeks to several months
under normal refrigeration.

The Connecticut Department of Health Services oversees
the harvesting, processing, and distribution of Connecticut
shellfish using a system of certification of all persons or
firms involved. The certificate holders are iresponsible
Ffor record keeping, proper storage, handling, and tagging of
‘shellfish. Tags must be kept a minimum of &0 days.

The Ceonfiecticut General Statutes require that shellfish
shipping tags have the name and address of the  shipper-- and-
consignee, the state of origin and certificate pumber
issued, the date and area of harvest, and the date of
shipment or re—shipment. The tag must remain on that
container until the shellfish have been fully removed for
sale, or until consumption in the case of restaurant
operations.  Certificate holders involved with interstate
transport. -are included on. the.. "Interstate . Certified.
Shell¥ish Shippers List” published by the Federal Food and
Irrug Administration. Connecticut-licensed intrastate and
interstate certified market shellfish dealers are included
on a list provided by the Department of Health Services.
Any shipment _of shellfish by individuals or firms not
appearing on ‘either of these two lists 1) are of unknown
origin, Z£) would not be considered an approved food source
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by the State Department of Health Services, or the other
certifying states and countries appearing on the federal
list and, 2) should not be found in food establishments

(Shute, M., pers. comm.).

Conch landed by Connecticut fishermen are sold to
processors in Rhode Island who also process conch from Rhode
Island and Massachusetts. Sericus conch fishermen, who
consistently harvest large amounts, make their own shipments
to these processors. Other fishermen, whe periodically
harvest small amounts, will sell their catch to certain
wholesale seafood dealers for less than the geoing rate paid
by the processors. Conch may be stored in sea . water tanks
until the wholesaler has a large znough shipment to truck to
the Rhode Island processors for resale. The minimum shell
width at which conch can be efficiently processed is 2.4
inches {(Weood 1979); the minimum Wweight is approximately one
third of a pound. Smaller animals yield less meat (weight)
in proportion to shell weight, and the yield per 30 pound
bushel is less (Sisson 1972Z). Conch are steamed, sliced,
and frozen at the plants. The mest commen preparation For
rretail and restaurant sale is in an Italiam «conch salad
called “scungilli”.

Virtually all sea scallops caught offshore and landed
in Connecticut have been landed at Stonington in recent
years. They are either sold to Conmecticut wholesalers or
at the Fulton Fish Market depending on the magnitude of trip
landings.

£€.1.3 Lobster

Essentially all of the lobster landed by Connecticut
lobstermen is marketed in the state as a live preoduct. The
demand for lobster is strong. Those lobstermen who -also
have retail markets or operate restaurants receive the
highest returns by selling direct to the consumer. Although
large veolumes are more easily sold through wholesalers, some
lobstermen feel that whelesalers are not paying fair prices.
Recently whaelesalers paring $2.16 per pound -~ te the
lobstermen repoirtedly would get up to $4.50 per pound on
resale. ZSome lobstermen have expressed interest inm  forming
a cooperative to increase  their market power and get a
better price (New Haven City Plan Dept. 1979).

The supply of lobsters created by the Connecticut catch
cannot _meet.local demand.. -As a resulrt, live 1lobsters are
imported primarily ¥from Rhode Island, Massachusetts, and
Maine. Such imports tend to depress the prices paid to
local lcebstermen during periods of low abundance or
seasonally low, local supply. Conversely, they are
important in Mmaintaining stability in retail prices. On the
other hand, some landings of lobster from Connecticut, other
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state, or offshore waters may be exported froem Connecticut
if suitable prices and marketing arrangements can be made.

- €.2 Processing

Twe companies are known to process Fishery products in
Conpecticut. The Rlue Ocean Fillet Co. in Stonington
processes whole fish into fillets for eventual entry into
the retail marketing system. Abbetts Seafoed, Inc is the
other Connecticut processing company. It prepares seafood
enbhancements and concentrates in a New London County plant
and markets them naticonally in canned form.

A final part of the processing sector would include
the fresh <fish filleting that is done by individual
retailers or fishermen, however, since these activities
relate to the activities of catches or marketers, they are
addressed elsewhere in this report. '

€.3 Consumer Preferences

Lobster, oysters, scallops, ard clams, due to their
irelatively high retail prices, are considered gourmet items
by most consumers. Finfish have the potential of serving as
a regular scurce of meat protein in the diet of consumers
and, particularly in a New England state with its own
seafood resource such as Connecticut, may be a relatively
inexpensive scurce of protein. However, the attitudes of
many consumers prevent fish from being as popular -as other
meats su-h as beef and poultry.

There is evidence that the copnsumption of seafoods has
increased in the last twoe decades. il.5. per capita
consumption increased by X per year From 10.€ pounds in
1967 to 12.7 pounds in 1377. A record of 13.4 pounds per
capita was reached in 1978, since then, per cagpita
consumption has remained near 12 pounds (Fisheries of the U.
2. 1981)., Connecticut per capita consumptioen Figures are
likely to be much higher than the national averages. The
increase in the number of Connecticut retail seafood cutlets
in eperation in the last 10 years is also evidence of the
trend towards a greater per capita  consumption of seafood
(Costa, E., pers. comm.).  _

The general distribution of New England seafood to the
ultimate consumer——&3K to-restaurants, 5% to Food -service

operations, 30X to the home —— illustrates the need to
increase the hqmé consdmptrion of seafood. In contrast, 51X
of other types of meats are consumed in  the home. It

appears thatfthe beef industry has declined in the past five
years a§ consumers are taking up the trend to eat what they
believe to be fresh, more healthful foods. This situation



is favorable for the seafood industry (Harris 1982).

Fresh seafoods, finfish in particular, have the
potential to become a major sourrce of meat protein in the
diets of people who are increasingly aware of their health,
and who want to avoid the cholesterel and fat associated
with eating red meats. The characteristics desired in fresh
Finfish are Firm, white, bland +flesh, "and as prices of
traditional species such as cod have risen, non—traditional
species such as whiting have been used to meet this growing
demand for white—fleshed fish (New Haven City Plan Dept.
1979).

Negative consumer attitudes about eating fresh fish can
be overcome by improving retail quality and display.
Several Connecticut retailers have conducted public seafood
education seminars in libraries and at their markets to
demonstirate proper preparation, innoevative recipes, the use
of underutilized species for food, and the promotion of the
seafood industry as a provider of & nutriticonal, high
quality protein source (FPopa, J. pers. comm.).

Organizations that are instrumental in promoting the
seafood industry include the Negw England Fisheries
Development Foundation which is dedicated to product
develcopment and marketing programs that build demand for New
England seafooad products in both domestic and axport
markets. The Mid-Atlantic Fisheries Development Foundation
has conducted extensive marketing campaigns with the theme
of health, nutrition, ¥fitness, and balanced diet through
ating seafeod. Seminars, workshops, and media blitzes have
been conducted using the leoges "CATCH AMERICA”Y in 1281  and
YZearood USAL . .8 better choice” in 1982 on all posters and
literature, as & trademark of the government/industry
initiative. The program is coordinated naticonwide through
fouir ma jor- orrganizational structures: the NMF5, iregional
¥isheries development foundations, the National ~Fisheries
Institute, and DWI, a private marketing firm (Mid-Atlantic
Fisheries Development Foundation, Inc. 138Z).

.4, International Trade

Butterfish, fluke, anglerfish, sweordfish, and bluefin
tuna landed in Connecticut have been exported to Japan in
the recent past through contracts made by a large

wholesaler and .a Fish brokerage, both located in-New-. London
County. Japanese buyers have also expressed inteérest in
pFurchasing squid. However, ne long term exporting contracts
for fish landed in Connecticut have yet been developed
because the supply of the desired species has been unsteadr.

7
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.5 Industry Support
6.3.1 Support to Commercial Fishing

Stonington.is Connecticut’s major commercial fishing
port, supporting a fleet of 19 fishing beats and 15 lobster
boats. Nine of the larger vessels are trip boats, going out
for several days at a time before returning to port; the
others make day trips. The activity of the fishing fleet is
vear round (CEM 1981). Trawlers from other states such as
Rhode Island, Massachusetts, and New York also pericedically
land their cateh at the Steoningteon town dock which is
managed under a leng-term lease by the Southern New England
Fishermen’s Association. The size of Steningten’s trawlers
ranges from 35-85 feet in length - (Birmingham, R. 1382).
Three new steel vessels in the 7@ ft. class have been added
to the fleet during 1320-81.

In the past two years, over $400,000 in funding has
been pirovided to repair and develop the Stonington town
dock. An initial grant of $50,000 was provided by the
Connecticut Department of Economic Development for emergency
dock repairs. Other funds were obtained from the Community
Block Grant Program of the U. 5. Department of Heousing and
Lrban Development and the Industrial Development Grant
Program of the Farmer's Home Administiration. An  addition
was also built to expand the existing ice house at the dock
(Birmingham 13982).

The town, with the assistance of the University of
Connecticut Marine Advisory Service and the New England
Innovation Group, submitted a proposal for financial
assistance .te the Naticnal Marine Fisheries Service
Fisheries Development Grant Frogram for $300, 000 over three
years for a major development project which, unfortunately,
was not fFunded. Froposed infrastructure developments
included dock extensions, expansion of ice and fuel
capacity, and the establishment of a small fillet operation.
It was also proposed to obtain technical assistance For
developing management and training activities, improving
utilization and transfer of new Fisheries technology,
improving capital and minority business access to Stonington
fisheries, anmd to - increase . awareness and utilization of

public and privatel#isheries development programs. It was
estimated that 100 new jobs at sea and on shore would result
soon after the proposed plan was implemented. Those

concerned with the - revitalization project have expressed
enthusiasm towards continuing these efforts. 5Stoningtoen has
the potential to become a moderately—sized, successful port
with up to 20 trawlers if small filleting and freezing
operations are begun. However, to accomplish this, a steady
supply of fish oFf particular species is required, and
cooperation must occur between the harvesters and processors
(Birmingham 1982). ‘ :

. 145

L



In the Mystic River harbor, mainly at Noank, two
moderately—sized lobster wholesale establishments, one with
an associated restaurant, provide unloading and fuel
facilities for .several lobster boats. The Thames River
harbor supports the commercial activities of about & lobster
boats, one party fishing beoat and several small trawlers on
the Groton side. lLebster  boats, trauwlers, and charter
vessels also operate from the New London side.

From time to time commercial trawlers alse land their
catch at the New London City pier. Recently the owner of &
128 ft steel trawler began docking the vessel in New London
and was secking a waterfront site inm the city to unleoad and
process the catch., The city pier is unsuitable for such an
operation according to the city“s Marine Commerce and
Development Committee (Cray 1982). '

The city of New London prepared a feasibility study in
1979 for- the development of a major commercial fisheries
facility. The analyses indicated that a fishing operation
using five 93 Ft trawlers would be Ffeasible iFf located at
either of two Fpotential sites. The financial returns
calculated indicated that a facility, in New London would
have to produce an annual throughput of at least 15 millien
poeunds <f round {(whele) fish under a harvest strategy of
40% whiting, 40¥% squid, and 20X mixed groundfish to obtain a
reasonable return on investment. It was assumed that the
ownership and coperation of the facility weould lie with
private entrepreneurs, and that the harvest strategy
selected weuld be based upon the development of contracts
for the sale of frozen whiting fillet blecks and frozen
lopg—finned squid. Whiting would be sold te U.S5. buyers who
now purchase similar products from abroad, and squid would
be produced for export (Development Sciences, Inc. 1379).
Employment prajections for the 95 Ft fleet option include 40
Jobs for personnel manning the vessels (crew of 8 per
vessel) and 8 minimum of 40 jobs asheore to operate the
processing/support facilities as direct employment effects.
In addition to direct employment, another 20 jobs could be
expected to result from the enterprise under an assumed
multiplier of 2.0 (Development Sciences, Inc. 1579). '

. Other ports include Niantic, where several lobster
boats, twe party sishing beats, and about 15 charter vessels
are harbored in the Niantic River. Many Connecticut River
towns such as 0ld Lyme and 01d =arbrock are home to several
small-scale  cemmercial ~“lobstermen and eel Fishermen in
addition to commercial shad fishermen. Further north, shad
fishermen also fish out of Haddam, Portland, Rocky Hill, and
other Connecticut River towns.

Commercial fishermen are harbored in the Patchogue
River in Westbrook, and in Clinten where € slips and 100 +t



of dock space are available  for commercial fishermen.
“everal oyster boats along with several other fishing beoats
provide the total commercial activity of Guilford Harbor.
In Stony Creek, Brantord, the primary commercial commedity
is fresh fish, including shellfish, in all of these hidrbeors,
lobster boats go out almost daily inm season (CEM 1381).

Facilities in New Haven Harbor support 6-11 boats of
the twe major oyster companies on LIS and abeut 10 other
boats; two use small otter trawls, several are engaged in
both lobstering and trawling, and several in lebstering only
(New Haven City Plan Dept.s 1973).

In 1280, the city of New Haven applied to the NMF5
Research and Development Grant Program for a grant to study
the ~feasibility of establishing commercial fisheries
facilities inm New Haven Harbor. A preliminary document
which accompanied the proposal was prepared by the City Plan
Department which analyzed development potentials for such a
facility. It was concluded that there is a significant
demand for- a modern commercial fishing berthing and landing
facility in New Haven and a potential to establish a fish
processing and distribution facility, supplied by both LIS
and offshore #fishing vessels. If a modern fisheries
facility and a buyer offering attractive ex—-vessel prices
for fish were located in New Haven, it was expected that 5
offshore boats in the 60-90 ft class would be based there.
This would provide 25-40 on—vessel jobs and, with an initial
8-10 million pounds of fish landed annually, create a demand
For Z3-30 jobs in fish handling and processing. Assuming a
multiplier of Z.0, another 30-60 jobs would be generated in
the local economy as a result of the processing operation.
Several sites considered suitable for development of an
active commercial fishing operation were analyzed on 8
preliminary basis to suggest approximate development costs.
These ranged from $1L.0-2Z.5 million.

Approximately 5-& lobster boats operate out of the
Bridgeport area. ~A commercial fishing facility is presently
being privately financed and built in Black Rock Harbor. A
dock with €000 sq ¥t deck space and berths for aboutr 10
vessels, an icé house, fueling facility, retail seafood
market, and a small, "take out” seafood stand are under
construction. It 1s expected to attract close to six
trawlers, being mainly designed for those operating in LIS
that are presently docked at deteriorated facilities and

recreational marimnas along - the.. central and-~ western -

Connecticut ceoast. It is also hoped that boats trawling
rearr HBlock Island and fFurther offshore will use the
facility. A teourist attraction atmosphere will be developed
through the sale of "fresh ¢ff the beat” seafood at the
small restaurant. The retail market will feature fresh
seafood caught in Long Island Sound by 1local fishermen at
prices that will grobably tend to be lower than at other
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markets bercause there will be ne transportation costs
invoelved. A larger restaurant may also be built in the
future. A Co-op atmosphere will be promoted fFor the
fishermen. The main method of marketing the fish will be to
truck it to the Fulton fish market in New York City although
sales to local wholesalers and retailers will be encouraged
(Williams, K. pers. comm.).

Five full—time lobstermen, two of which have combination
trrawl and lobster boats, & part—-time lobstermen, and 8 boats
operated by a major shellfish company are harbored in

Norwalk. Most commercial fishing boats are docked in
recreational marinas at which dockage fees  are quite
expensive. Moreover, there are no shoreside facilities
available to store lobster traps and other equipment. The
shellsfish company has a relatively large facility at which
they maintain a large supply of oyster cultch. They also

rent dock space at this site to several lobstermen.

The city of Norwalk has recently developed plans to
construct a multi-million dellar “Norwalk Seaport” which
would include a much needed commercial fishing dock for year
round use. However, it is believed that the city plans to
develop the facility and turn it over to & private investor
which would presumably keep the docking prices high. For
such a facilify to meet the needs of commercial FfFishermen,
it is felt that.the city weould have to own and operate it to

keep prices low.

Other harbors in Darien, Stamford and Greenwich also
provide limited copportunities for commercial fishermen to
dock and unload their catches. Competition for dock space
in predominantly recreational boating marinas often
increases costs of coperation beyrond what might be
experienced if commercial space were available and some
fishermen avoid these costs by mooring their boats and using
a skiff to travel to and from the boat. -

It is important to realize that many small harbors have
one or a few vessels which fish daily on a seasonal basis
for lobsters and finfish. A listing of these ports would
include every navigable harbor in the sate and is therefore
not presented.
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€.3.2 Support to Recreational Fishing

The Connecticut Marine Recreational Fisheries Survey
(Sampson 1981) identified a total of 528 angler fishing
sites of four modes aleng the Connecticut coast. The four
moede classifications, number oFf sites and percentage of
sites of each mode are: )

1) Beach and bank fishing from natural structures such
. as beaches or rock outcroppings (143, Z7.5X)
Z) Man—made structures such as docks, bridges, and
CJetties (113, Z1.4%)
3) Private and rental boat areas (the small boat
fishery) (229, 43.47) ' :
4) Party or charter boats (41, 7.7¥%).

Sites in the private and rental boat mede include private
marinas. The number of slips and moorings available 1in
these marinas are presented in CEM (1381), although no
distinction is made among the accomodations for sailboats,
power rachts, and smaller power boats such as are used For
spertfishing. There are 25 major boat -launch sites along
the ceoast, all of which are state—owned. -

N

New London and Fairfield counties have the highest
total numbers of angling sites, with 159& and 156
respectively, however they averaged only ©0.57 sites per
coastal mile. In contrast, Middlesex and New Haven counties
have equal or fewer ceastal miles but higher site densities
(@.€1 and 0.72 per mile). The distribution of sites by
coastal town appears to reflect a combination of  topography
and coastal residential development. Towns with natural
harbors have high concentrations of fishing sites, whereas
those with heavily settled coastal areas have fewer sites.
For example, towns such as Greenwich, Darien, Westport,
Guilford, and East Lyme are all heavily developed with
single family dwellings and contain few sites per mile. In
contrast, commercially developed harboer areas such as
Norwalk, Bridgeport, Stratford, New Haven, and New London
have many more sites per ceoastal mile (Sampson 1981).

While many sites in these arcas are in private
ownership, some are industrial areas in which relatively
ofen fishing may occur without objection from the land
owners. Harbors heavily developed for boating rather than
industry such as Milford, Westbrook, and Clinton have the
same relative number of fishing. sites  per mile -as - other
commercially developed areas (Sampson 1981).

A survey of the telephone books of coastal Connecticut
towns indicated that there are at least 60 shops that . sell
bait and tackle to Connecticut marine recreational
fishermen. Marine fishing tackle alone may be purchased at
these &0 shops in addition to a large number of department
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and sporting goods stores throughout Connecticut. These
stores alsoc sell clam rakes, tongs and other equipment to
support recreational shellfishing.

o Several towns have developed programs toe enhance
recrational shellfishing activity. These programs are based
upon the transplanting of contamimated shellfish from
polluted beds to depuration areas in certified clean water
where recreational harvesting is allowed after the required
depuration period - two weeks in water of 52 F. . In the
towns of Madisen and 0Old Saybrook, the programs were the
result of comprehensive Shellfish Management Flans prepared
at no charge to the teowns by Timethy Visel,. a graduate

student at the University <of Rhede TIsland. The main-:

ob jectives of the plans are to:
1) re—establish recreational shellfishing,

2) improve the yield and quality of shellfish on
existing beds,

3) increase employment opportunities for commercial
shellfishermen, . -

\
4) generate revenue from commercial harvesting to
spenq¥ﬁn improving the yield and quality of
shellfish on existing beds.

The plans call for making the best use of shellsfish
populations, particularily oysters, that are overcrowded,
slow-growing, and dying in petentially productive habitats.
These rescurces cannot be legally harvested for market or
consumption because they are located in polluted waters.
Under the shellfish management plans implemented in Madison
and 0ld Saybrook, commercial mnatural growth seed orster
harvesters were allowed to harvest these oysters to sell to

large shellfish companies for use as seed oysters. At the
same time, they transplanted specified amounts of oysters to
town waters that are open to recreaticenal shellfishing. In
1978, €00-800 bushels were transplanted in Madison. In:

19381, 1,500 bushels were transplanted in Madison, and 200
bushels, in 0ld Saybrock.

’ Madison had a successful recreational season in 19793
when the transplanted oysters were harvested (Maco, J. peérs.
comma). 0ld Saybrook was unfortunate in 1981 because their
recreational transplanting grounds are conditionally opened
and steady rainfall during the fall recreationsl season
caused the grounds to remain closed. The ¢rysters could not
be found the sfollowing spring probably because currents
washed them oUt of the area or buried them, causing high
mortality (Milkofsky, J., pers. comm.). A similar oyster
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and hard clam transplanting program is being conducted by
the Branford Shellfish Commissien in  cooperation with a
commercial harvester who will transplant 30% to recreational
grounds and 70X to his privately—-leased beds (Infantino, M.,

Fers. comm.). .

The Waterford—-East Lyme Shellfish Commission recently
purrchased and planted 23,000 seed hard clams in a clean area
of the Niantic River and covered them with plastic mesh to
protect them from predators. After sufficient growth, they
will eventually be available for recreational harvest.
Scallop seeding has been undertaken in  Stonington, the
Foqueonnock River in Groton, and the Niantic River with the
assistance of the UCONN Marine Advisory Service.

6.5.3 Dredging Needs

The U.5. Army Corps of Engineers has projected the
federal maintenance diredging requirements of Connecticut”’s
ma jor- harbors over the 50 year period from 1985 — ZO035 (U.5.
ACE 1982)., The number of times each harbor requires
dredaing and the amounts of material to be dredged during
this period are presented based on a “"most probable -future
scenario” {Table 3). Stonington harbor, supporting
Connecticut”’s major commeirclial fishing +fleet, requires no
dredging of i{f main charinel due to its mnatural depths.
However, in the& area of the town dock, especially on  the
north side, vessels with drafts gqreater than ten feet have
limited access because of a silting problem, and can only
dock. at the end of the pier. There are alsc problems in
turning on the south side of the pier because of shallow
areas (CEM 13981). New Haven and Norwalk harbors, where
commercial f£ish landing facilities have been propoesed, will
require substantial future dredging. New London harbor will
require a moderate amount of dredging, however, while this
activity would mainly suppert naval submarine navigation,
the benefits would be accrued by all deep draft users ofF the
port. A proposed commercial fishing fleet based in New
Lendon-would have little problem with existing channel
depths.

" The Center for the Environment and Man, Inc. (CEM), in
its Market User Survey for Selected Long Island =Sound Forts
(1981) has described in detail all Connecticut harbors
including the smaller <nes, theéir industrial/commercial and
recreaticonal uses, and projections of future harbor
activities., Information is provided about needed dredging
projects that-would not be eligible-for -federal  maintenance
dredging such as harbors which support only recreational
boating traffic. Considerable discussion has been
stimulated lately by the need te dredge these small harbors
5o that even the very shallow draft recreational vessels
will have access to Leng Island Scund.
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Cne proposal for dispesal of dredge spoils is to create
containment structures that would be designed to receive
spoils over an extended period of time from several small
projects in a given area (U.S. ACE 15973, 1580). They would
be constructed as either shoreward extensions of existing
land features, or as containment islamds. In either case,
they would be impermeable structures in which spoils weuld
be depositwd and then capped with relatively clean sediment
for later uses, such as recreation areas. Such proposals
are thought provoking and bear review. = However potential
impacts related to endeavors of such magnitude must be
addressed in an equally careful manner.

~
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Table 5. Prejected federal maintenance dredging
most probable future scenario — 19835-2035
Average
N Volume Average 50-year
Coastal Number of Per Arnmual Cumulative
Area Froject Frojects Froject Volume Quantity
{(Cubic yards of dredged material)
Western Greenwich Hrbr 2 50, 000 Z,000 100, 000
Coastal "Mianus River ped =3, 000 1,400 70, 000
Area Stamford Hrbr 2 100, 0G0 5, 000 200, 000
Westcott Cove 3 20, 000 1,200 €0, 000
Fivemile River 2 70, 000 4,200 140, 000
Nerwalk Hirbr = 150, 000 21,000 1, 330, 000
Westport Hrbr &
Sauygatuck River 2 35, 000 z,100 70, 000
Southport Hrbr ] 30, C00 2, 600 150, 000
Bridgeport Hrbr = 273, 000 35, 000 2,473, 000
Housatonic River 35 200, 000 20,000 1,000, 000
11z, 200 3, 615, 000
Central Milford Hrbr & 40, 000 4, 800 240, 000
Coastal New Maven Hrbr z22 223,000 93, 000 4, 550, 000
Area  Br-anford Hrbr 3 100, 000 10,000 300, 000
Stony Creek Hrbr 2 35, 000 2,100 70, GO0
Guil¥ord Hrbr 3 80, 60 &, 400 240, 000
Clinton H-br & 30,000 4,200 120, 000
Duck Island Hrbr 2. 100, 000 4, 000 z00, 000
Patchogue River 7 50, 000 7,000 350, 000
Connecticut River
{below Hartford) 28 200, 000 100, 000 5, €00, 000
Total 241, 500 12,3230, 000
Eastern Niantic Ray
Coastal & Harbor z 4@, 000 zZ, 400 a0, 000
Area Thames River =3 200, 000 1&g, 000 1, 200, 000
. New Londen Hrbr d 100, GO0 10, 000 z00, 000
Mystic River z2 23, 000 1, 000 50, 000
Stonington Hirbr o - —— -
- Fawcatuck River 4 23, 000 z, 000 100, 000
21,400 .- 1,630,000 -
Source: U.5. ACE (1982) -




.6 Econemic Comparison Amoeng Connecticut’s Commercial
and Recreational Fishing Industries

In section 5.1, "The Commercial Fisheries?,
Connecticut’s commercial fishing industries have been ranked
in order of their economic value, and the percentage of the
total annual revenue generated from the harvest of living
marine resources that each fishery earned from 1977-1981 is
presented.

In terms of economic value to the harvestors, the total
value oF the Finfish catch oF Connecticut licensed
commercial fFishermen in 1979 ($832,000) is coensiderably less
than the total value of Finfish <aught by recreational
fishermen that year. When commercial ex-vessel prices per
pound for each species are applied to the 1973 recreational
finfish catch, a value of 2.2 million dollars is obtained.
However, the actual value of the recreaticenal catch may be
at least double this value, considering that the retail
price of a fish is a more realistic indicator of its value
te the recreaticonal fisherman, who would otherwise have to
purchase it from a retail outlet if he wanted it for
consumption. Similarly, the value of commercial finfish
landings to the economy of Connectiqut due to the multiplier
(or "ripple”) effect of 2.0 For marine fishery products
approaches 1.8 million dollars.

B
In 1379, 828,000 pounds of lobster were harvested by
personal use lobster license holders. If a conservative

retail value of $3.50 per pound is applied, this lobster was
worth approximately $308,000 to its harvesters. This amount
represents 13X of the value of lobster harvested by
Connecticut.licensed commercial lobstermen in 15979 (93239, 810
pounds, ex—vessel value $2,406,000 at $2.56 per pound).
Considering the “ripple” effect, the value of these
commercial lobster landings te Connecticut approaches 5.0
million dollars. - ]

Because precise information on the recreational harvest

of oysters and hard clams is lacking, a Jquantitative
cemparisen of commercial and recreational shellfishing
cannot be made. Gualitatively, however, it may be said that
the economic value of the commercial harvest - of

Cennecticut’s private shellfish companies Far exceeds the
value of shellfish that is harvested recreationally.

~
'
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7.0 Groups with Special Interest in Marine Resources

Many groups, through many affiliations, associate
themselves with the catch, marketing, consumption, tesearch
into, education .about, and conservation of Connecticut”’s
marine resources. Before listing the identifiable groups,
howaver, it is important to note that the largest, although
most silent group, is the general populaticon of Connecticut,
While not indicating a particular affiliation, uncounted
numbers of Connecticut citizens are interested in marine
resources as food, as a source of recreation, and for their
intrinsic aesthetic value. :

Appendix IT provides an annotated list of the principle
organizations and interest groups invelved with marine
resources in Connecticut. These organizatioens do not include
resource management agencies,; those agencies are identified
in Section 2.0. However, government—supported programs and
services which influence the use of marine resources are
included in this section. Examples of such groups are the
Sea Grant-Marine Advisory Service and the various university

research programs. The 1list generally is composed of
commetrcial and recreational fishing organizations,
conservationists, development . foundations, trade
associations, educaticonal seirvices, and universities

conducting maqéne research investigations. The reader should
refer to the " “Directoery of Enviroemnmental Organizations”
prepared by the Connecticut Department of Environmental
Frotection in 1979 for a statewide listing of environmental
orr-ganizations without particular reference to the marine
envirenment. : - ‘

Interested groups may be categoerized broadly as those
which contribute t¢ management programs and those which
benefit from such programs. Examples of the Fformer group
are the many Fishermen organizations active in Connecticut
while the latter group includes marine retailing and trade
associations, marine oriented businesses, and consumers.
Some organizations obviously belong in boeth groups (fishing
organizations) since they contribute to the management
process and also derive benefits from that process.

Groups not necessarily concerned with the use of marine
resources but which nonetheless recognize the advantage of
having those resources available include commerce and
planning committees looking for ways of diversifying

community . developments. . .Examples. .are .. the.. efforts- - of .
waterfront commissions in several communities which, within

the past few years, have explored the potential for
development of +Fish piers along presently unused water
frontage. Such activities generally are not related to
government activities but rather, relate to the ad hoc
designation of committees, by government, for the purpose of
exploring development potential in the coastal area.
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2.0 PFroblems, Issues, and Oppertunities
2.1 Introduction

The relationship of Connecticut‘s citizens to Long
Island =ound 1is diverse and complex. Conflicts arise
between commercial and recreational fishermen, betwseen
different types of commercial or recreational fishermen,
between fishermen and other boating trafic,. and between
competing users of the enviroenment such as those who take
fish or shellfish for fun and profit, and those who use Long
Island Sound as a repositoery forr dredge speoils, municipal

sewage and industrial waste. Rescolution of such cenflicts:

without prehibiting ary one type of user from traditional or
legitimate, new use of the Sound is the challenge facing
marine resource MAanagers.

* The fellowing ™ sections document principle areas of
concern to fisheries managers inm planning fFor future uses of
Leng Island Sound. The list is by ne means complete nor are
the individual sections representative of final philoscophies
on dynamic issues. Fart Twoe of the Marine Rescurces
Management Flan will fpreovide a comprehensive set of issues
which pose problems to managers of living marine resources.
The following subsections are intended solely to address
problems, issues, and opportunities that have been provoked
during preparé?icn of Fart One.

f
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8.2 Man‘s Influence on the Long Island Sound Ecoesystem

Ma jor sources of pollution affecting Long Island Sound
include: inadequately treated municipal and industrial
wastes, overflows from combined sanitary-storm sewers,
nen—peint sources, wastes from pleasure craft and other
boats, oil and other hazardous materials spilled from ships
and alse from bulk sterage areas, heated water inputs . from
power plants, dredging and dredge spoil disposal, and
both sediment and other substances flowing inte the Sound
from rivers. The relative significance of man-made sources
of water pollution is cemplicated by the fact that
contaminants often enter the water in complex . mixgures of
many substances whase specific chemical identifies are
largely unknown, and by the fact that LIS has a complex
water circulation pattern (NERRBC »I73).

. The worst contributors of pollution in LIS are
municipal and industrial sources. Municipal scurces are
dominated, inm terms of volume and costs of treatment, by the
New York City discharges to the East River which flow back
and forth past Thireg”s Neck inte western LIS (NERBC 1973).
An engineering solution to this problem was proposed by
Bowman (1976) to construct tidal locks across the upper East
River which would result in a undirectional flow of LIS
out into the-New York Right. By eliminating the input of
polluted East River water into LIS, the essential estuarine
characteristics of western LIS would also be changed to
those of a coastal embayment; salinity would increase by
about 4X%.. The study noted that the implementation ofF such
a project would have many  political, socio—economic,
ecological, sedimentary, navigational, engineering and
hydrographic ramifications, further discussions of which
were beyond the scope of the paper. -

Some scientists have voiced concern over the
acceleration of eutrophication caused by man’s introduction
of nutrients into LTS, The short term effects of excessive

enrichment, are generally rapid growth or blooms of algae 4

resulting in large daily fluctuaticons in oxXygen
concentrations, lowered dissolved oxygen due to algal
dig—of¥ and biodegradation, and possible benthic animal and
#ish kills because of oxygen stress. An attendant problem
is a general lowering of the aesthetic and recreaticnal
values of the water. Long term effects include an increased
rate of aging of the bedy of water, characterized by
increased plant production, shifts in species composition,
and a net increase of plant and animal biomass due to
increased flow of food through the food chain (NERBC 19735).

Artificial nutrient enrichment may be a Ffavorable
factor in maintaining the LIS ecosystem at a high level of
productivity: Much of the natural nutrient input that was
once provided by Connecticut’s extensive tidal marshes (many
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of which were subsequently eliminated during this century by
shoreline development) is now derived from the organic
discharge of municipal sewage systems. Unfortunately, this
type of "compensatory” nutrient enrichment is: not purely
organic, since heavy metals and other toxic substances often
accompany this input (Stewart, L. pers. comm.).

Connecticut’s tidal marshlands and shellfish beds are
the twe most ecolegically and economically important
habitats to suffer because of man’s influence. -~ By 1365,
shoreline development activity in Conpecticut had destroyed
or altered the ecolegy of more than D0H of the tidal
marshland existing in 1914 (Niering and Bowers 1968).
Causes of tidal marshland less and the percentage of loss
attributable to each cause are: miscellanecous Fill (48%);
waste disposal (147), bridges, reads, and parking (3%);
industry (7X); airports (7)), marinas, docks, and channels
(62); housing (3X); recreational developments (32); and
schools (1¥). As one moves from east to west, the number of
impacts intensifies and the ecological integrity of the
marshes tends to decline in environmental quality. This «<an
be correlated with increased development in -western
Connecticut (U.5. Fish and Wildl. Serv. 1965).

\

Seventy—five percent of Connecticut’s 80, 000 acres of
shellfish gr@qus are closed to the harvest of shellfish for
consumption (Figure 51) due to poor water quality (Jacklin
198@). The decision to clase areas is made on the basis of
the concentration of c¢oliform | bacteria, which are not
normally considered to be pathogens in  themselves, but
which may indicate the presence of human pathogens
transported to the Scound In sewage. Areas are closed to
shellfishing by the Connecticut Department of Health
Services if they: )

1) are located near sewage treatment plants,

- 2) are exposed to direct sewage discharges, chemical
or radiation contaminants,

} have levels of coliform indicator organisms greater
than 70 total celiform per 100ml or more than 10%
<«f the samples taken have levels above Z30 total
coliform per 100ml.,

7]

It might be noted that most of the closures in  both the

western and_eastern ends .of LIS are in_..the..shallower... bays
" and harbors that are most -~accessible to  the recreational
shellfisherman. In the western half particularly, this is
alse the area of gredatest population and greatest
shellfishing demand. It must be understood, however, that
population density is the factor that has contributed
significantly’ to the detrimental environmental impact on the
Sound“s waters and it is unlikely that this negative impact



can be entirely eliminated (NERBC 1375).

Pericdic historic use of Long Island Sound as a “dump”
For large unwanted articles has posed recurring problems to
commercial fishermen attempting to derive their livlihood
from the Sound. The condition of otherwise good trawling
areas, especially in western LIS, has been adversely
impacted by the dumping ©Ff scrap refuse. Furnaces, boilers,
cement reinforcing rods, and cement have been hauwled up by
trawlers trying to recover snagged nets. Sunken wrecks of
barges, boats, and automobiles in certain areas make bottom
trawling virtually impossible (Staplefeldt, C. pers. comm.).
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Scientific Information

o
L]
0

Although basic life history information 1is available
for essentially all species of impertance found in Long
Island Sound, this information usually is net speCific to
the species as they occur in the Sound. Variability in such
parameters as temperature and food supply may affect a
species” life history thus making Sound-specific studies of .
important species essential.

For migratory species, it is important to design future
studies to determine what proportion of the species”
population actually enters the Sound and what levels of
- harvest of that population are compatible with optimum
sustainable yields as determined by inter jurisdictional
management plans. Important migratoery species that are
harvested when seasonally present in LIS are bluefish,

butterfish, +Fluke, mackerel, menhaden, scup, weakfish,
striped bass, and squid. Spawning populations of the
anadromous  American shad and river herring are alsec

important migratory fishery resources in Connecticut.

For resident species, in addition to standard. stock
assessments that evaluate populatien size, growth rates, and
mor-tality rates, early life history studies are needed that
will determine the recruitment process and fFactors that
affect recruitment to the population so that, through annual
monitoring programs, predictions can be made as te the
relative success and eventual abundance of each year class
of a species. Ideally, such information might help reduce
the  chances of stock declines caused by recruitment
overfishing. Important resident resource species are
blackfish, winter flounder, ceels, white perch, labster, blue
crabs, oysters, hard clams, soft clams, bay scalleps, and
conch.

There i clear need for comprehensive and detailed
surveys of molluscan shellfish habitats and populations.
Some of the most productive natural oyster and clam beds in

Connecticut are unusable because they are located in
poelluted waters. The extent of these beds and their
potential productively should be determined. Thir-ough
utilization "of existing methods and technology for
“transplantation, depuratioen, and aquaculture, many of these
resources could provide productive shellfishing

opportunities for Connecticut’s citizens.

The type of assessments which estimate stock size and
predict future stock potential are, without question, some
of the most necessary of 311 management related research
activities. However, they are difficult te justify because,
while they attempt to provide information on what will
happen in the future, the funding to support them may have
to be generated in a year during which the condition of the



steck may be quite good. OfFten the only <funding available
for such endeavors is of short duration and 1is, in fact,
made available only because of a real or perceived resource
emergency. Such funding strategies effectively eliminate
the ability of the manager to monitor the condition of
resources ifnn a consistent manner, over time. While “after
the fact” funding allows one to perform a post-mortem on a
fishery that has collapsed, the long term information needed
for effective manadement may alwdys be lacking.

[
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8.4 Fishery Statistics

A serious problem in managing resources has always been
the lack of sound fishery statistics with which te document
the utilization. and condition of Connecticut’s living marine
resources. With the implementation <of the DIEP Marine
Fisheries Information System in 1975, considerable progress

was made in resolving this problem. However, improvements
to the existing system are necessary and important species
presently omitted should be incorporated within the

statistics program.

The Information System documents trip .catches, the
fishing effort used to take those catches, and area, -method,
and port of landing information. The relatienship of catch
to fishing effort may be used as one indicator of relative
stock abundance or the “Ycondition” of the resource.
Currently, information of value is obtained only for the
lobster pot, bottom trawl and shad gillnet fisheries. Other
fisheries of importance for which annual catch statistics
are available but less than acceptable are those conducted
by hook, gillnet, and welpot. Fisheries for which virtually
no timely harvest and effort statistics are available are
the oyster, hard clam, and conch figheries.

In 13281, through a contract with NMFS, the LEP Marine
Fisheries Office collected commercial landings statistics on
all finfish and shellfish species landed in Connecticut. In
addition to landings of each species by gear type and

county, infeormation on operating units —— the number of
fishermen employred in each fishery and the number of boats
and fishing gear used -—— was supplied to the Resource

Statistics Division of NMFS., A number of important problem
areas needing reseolution were encountered in 1984,

A review of the current statistics grogram, the
relationship of the Connecticut program to those of
adjeining states and the Naticonal Marine Fisheries

SZervice, and the opportunities and disadvantages posed by
such programs is a necessary requirement of future marine
fisheries planning activities.



8.5 Commercial Fishing

Although some potential may exist for expanding the
level of commercial fishing in LIS, Further development of
the offshore fishing fleet and landing facilities to support
that fleet is the most realistic opportunity forr expansion
of Connecticut s commercial fishing industry. Efforts to
expand facilities and revitalize the industry, as described
in Sectien €.5.1, “Industry Support to Commercial Fishing”,
should be continued. :

The harvest strategy proposed in  the New lLLondon
fisheries facility feasibility study (Development Sciences
1973) appears to have potential for an offshore fleet based
in Connecticut, altheough net necessarily in New London. Ry
coencentrating on the harvest of whiting and squid, two
underutilized species, & Connecticut offshore fleet and a
port designed to support such a fleet would not be competing
with traditional, well—-established groundfish fleets as
those at New Bedford and Ft. Judith. Development of in-port
processing facilities, and contracts for domestic and export
marketing of the landings is the most important Ffacter in
the success of such a fleet.

Other considerations include a ceontinuation of attempts
to provide aq\appropriate tax and business climate t¢o the
commercial fishing industry similar to that provided in
other states and to the agricultural industry in
Connecticut. Also, some provision for exempting commercial
vessels from competition with recreational beaters and other
harbor users for dock space is necessary and justifiable if
Connecticut is to retain a food-producing industry in
coastal communities. ZSuch diversification in community
development is considered highly desirable.



2.8 Recreaticonal Fishing

Other than the five coastal state parks, occasicnal
town parks and docks, and some privately owned commercial
sites, there are few i1ecreational fishing sites on the
Connecticut coast fFor anglers who do not own private boats,
The most popular beat launches cannot handle peak demands
for launching and meoring. With national angling activity
increasing on the order of 300,000 anglers per year (Deuel
1373), the problem of fishing access is one that will surely
increase in future years (Sampson 1581).

Sampson (1981) recommended that marine recreational
angling sites should be procured and developed by the State,-
particularly in the shore-based modes. However, before
embarking on development activities, sites should be
evaluated for their potential as productive fFishing areas.
Several means of improving saltwater angling opportunities
are summarized belcow.

a) Launch improvement

i« increase parking : -

ii. install loading decks in state launch areas
to impirove the ease and speed of transferring
beats to and from the water.

iii. \Tmprove approach channels.

b} Redevelopment of existing, high quality fishing
structures

2) Construction of fishing piers and barges

i. large "pay to fish” piers are a costly but
viable method of improving angler fishing
opportunities. Preliminary informal survers
indicate such a project would be well received
by the fishing public. (ther methods, such as
Construction of offshore anchored fishing
barges have proven successful in other states.
ii. +¥ishing walkways on coastal bridges will
improve angler opportunitiés, heowever the legal
and procedural difficulties in accomplishing
this task may be prohibitive. Such development
would be an inexpensive way of creating
additicnal fishing sites. For example, a 50
foot walkway leading to and circling - -the first.
abutment on the I-35 bridge in Greoton, CT weould
Frovide a safe and productive fishing site for
40 to 30 anglers. .



iii. development of small, inshore fishing sites in
bays and estuaries would provide areas that
would be utilized by anglers throughout the
vear. The almost constant availability of
either winter flounder, tomcod, or snapper
bluefish would provide the stimulus for heavy
use of these sites.

Potential exists for re—establishing recreational
shellfishing in Connecticut on a much larger scale than
exists at the present time. Towns can provide the support
necessary, at minimal cost, by combining commercial and
recreaticenal harvesting programs. Shellfish commissions
must become more active, shellfish surveys need to be
conducted, and management plans are needed fFor towns that
are not presently taking advantage of their shellfish
FEeSOUrCes. -

Consistent with this philoscophy, recent amendments to
section 19-59 of the Connecticut General Statutes require
that towns prepare shellfish management plans subject to
state review by the Department of Agriculture, Division of
Aquaculture. It must be realized that shellfish beds in
polluted waters can be utilized 1if . transplanting programs
are developed. Revenues earned from the sale of commercial
and recreational harvesting permits should be used to
purchase and spread oyster cultch to enhance the success of
larval settlement and recruitment to the population.
Howaver, cultch is quite expensive, and large quantities are
needed. To gain revenue necessary For adequate cultch
purchase, it has been recommended that the price of a
town—-issued commercial seed oyster harvesting permit  be
increased from the present $30.00 charged by 0ld Saybrook
and Madison to $100 and the fee per bushel harvested should
be increased from $0.25 to $0.50 per bushel. If towns
cannot raise sufficient <funds to purchase the necessary
amounts of cultch, it is felt that State assistance should
be scelicitied for this purpose (Visel, T. pers. comm.).



8.7 Marketing

With over €0X of the seafood consumed in this country
being imported, the U, 5. seafood industry must obtain a
larger share of the existing market, as well as develop new
markets, if it is to fleourish. This means that the industry
must collectively increase exports and decrease dependence
on imports to help reduce the balance of trade deficit.
Marketing, both domestic and export, 1is the single most
impoertant facter within the seafood industry that must  be
addressed if the industry is to develop to its Fullest
potential (Mid-Atlantic Fisheries Development Foundation,

1382) .

‘ A significant proeblem with marketing seafeod in
Connecticut is that the majority of loecal landings are
transported to ocut—of-state markets due to considerations of
price and stability in demand. It was Found that the
ma jor-ity of Connecticut wholesale and retail fish markets,
especially those in western Connecticut, purchase most or
all of their stock from cut—of-state major markets such as
Fulten. The piroblem created by this marketing system 1is
that seafoed seld te Connecticut oconsumers is priced
higher than it could be i¥f seafood landed in Connecticut
were seold in this state. Simply removing the cost of
transportation could significantly reduce cost to consumers.
Reasons for shipping to large cut—-of—-state dealers are that
the local supply is unsteady and the variety ©f species that
the market wants to sell are not available from
Connecticut harvesters. It is easier to buy from a  major
market such as Fulton from which any quantity of almost any
desired species is available. .

This problem may alse create an opportunity for
Connecticut harvesters, processors, and marketers to
undertake a cooperative venture to create an in—state
marketing system whereby profits will be greater to them,
and prices of fresh seafood will be lower for the consumer.

.



8.8 Law Enfoercement Needs

One of the most common complaints of fishermen relates:
toe their perceived lack of law enforcement coverage on Long
Island Sound. Conservation law enforcement is difficult due
to the large area of coverage, the high visibility of
officers on the water, enormous numbers of users, and
frequent bad weather which precludes small boat <operations.

A staff. of seven conservation officers and one
supervisor is  responsible for the enforcement of
conservation laws and regulations in  the area south of
Interstate 93 in Connecticut. In this zone, one §Finds the
most densely populated areas of the state - which increases
the level of impacts between resources and their users.
Imaginative and innovative gplanning will be required in
future years in order to provide e¢ffective coverage of the
Sound and protection of the States marine rescurces for all
of its citizens. ‘



8.9 Management

Of all the issues raised so far, none is more complex
than management itself since it encompasses all elements of
resource related activities. Research, law  enforcement,
education, public relaticns, health, and the maintenance of
opportunities in an equitable fashion for each user all must
be assimilated into the activities of managers to yleld
e¢ffective management of the marine resources of the state.

To addiress all management issues at  this point would
lessen the importance ¢f the previcous sections which are
intended to be descriptive. Rather, Part Two of the Marine
Resources Management-Flan will include a full treatment of
the problems, issues and opportunities facing managers as an

intreduction to the intended purpose of Fart Twe which is to

provide a comprehensive statement of the policies and
priorities of Connecticut marine resource managers as they
plan for future use of the state’'s living marine resources.
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Appendix I: BGovernment agencies responsible for the
management of marine fisheries resources

AY

Connecticut Department of Agriculture

Division of Aquaculture

22 Rogers Ave. P.0. Box 37 John Volk, Director
Mil¥ord, CT O064%0

Z02-874-0¢9C

Connecticut Department of Environmental Protection
Division of Conservation and Freservation

Bureau <ofFf Fisheries Robert A. Jones, Director
State OFfice Building

1€5 Capitel Ave

Hartford, CT 08106

Z205-56€-2207
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Bureau of Fisheries :

AY
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P.O. Box 248\\\
Waterford, CT 0€285 ,

203-4432-0188

Copnecticut Department of Environmental Protection .
Flanning and Coastal Management Arthur J. Rocque, Director
71 Capitol Ave '
Hartford, CT 0€10€

ZO3-2EE-T404

Mid-Atlantic Fishery Management Council

Room 2115 Federal Building John C. Bryson,

200 South New Stireet Executive Director

Dover, DE  L9301-&730

s02~-e7 4232331

New England Fishery Management Council g
Suntaug OfFfFice Park Nouglas 6. Marshall,

5 Broadway (Route 1) -Executive Director

Saugus, MA Q1906 .

New Hampshire Fish and Game Department
Division of Fisheries

34 Bridge St.

Concord, NH 023201

€03~-271-2421
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New York Department of Environmental Conservation
Division of Marine Resources

Rldg. 40 N :

Steny Brook, NY 11794

516-r54-F300

Rhode Island Department of Environmental Management
Division of Fisheries and Wildlife

Washingten County Government Center

Tower Hill Road :

Wakefield, RI 0z879

404 -7R9-2034

U.S. Department of the Army

New England Division, Corps of Engineers
424 Trapele Rd

Waltham, MA 02254

€17-294-2400

U.5., Department of Commerce :

Naticonal Oceanic and Atmospheric Administration

National Marine Fisheries Service .

Northeast Regional Office Allen E. Peterson, Jr., Director
14 Elm =¢t.

Glewcester, MA - 01920

EL7-221-3¢00

.S, Department of Commerce

National Oceanic and Atmospheric Administration
Mational Marine Fisheries Service

Nor-theast Fisheries Center

Water Street

Woods Hole, MA  0z25432

Gl7-548~-5123

U.5. Department of the Interior
Fish and Wildlife Service
Ecological Services

Northeast Regiconal Office

University of Connecticut -

Depar-tment of Marine Sciences Or. 5.Y. Feng, Chairman
Avery Point Campus

Groton, CT 06240

Z02-446~1020 Ext. 211

University of Connecticut

Sea Grant Institute Irr. Victor Scottron, Director
Avery Foint Campus

Grotoen, CT _ 083240

Z203-446-1020 Ext. 258
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University of Connecticut

Sea Grant Institute Dr, Lance L. Stewart,
Marine Advisory Service Frogram Leader

Avery Point Campus

Groton, CT Q8240

203-445-2664

Department of Fish and Game

Vermont Agency of Envirenmental Conservation
Fish and Game Department -

State Office Rldg.

3 Court St.

Montpelier, VT 035602

L0z-RZ2-323F1
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Appendix IIL: Groups with Special Interest in Marine
Resources

Commercial

Southern New England Fishermen’s Asscciation
Front 5t.

Stenington, CT Q8278

Connecticut Commercial Fishermen s Association
F.G. Box 84
Fairfield, CT 0c4320

Irterstate Party Beoat Cwners and Operators Association
3rd Oistrict Frofessional Roatemen’s Association

F.0. Box 90 _

Niantic, CT O&357

Recreational

Branford Bluefish, Inc.

William Brown .
51 Stevens Sta '
FEast Haven,~§1 0s512

Central Conn. Striper Club, Inc.

Raymond K. Campicn

€37 Allen Ave.

Mer-iden, CT 0450

Conpecticut.Citizen’s Advisory Committee
on Striped Bass Management

Pat Carrol

91 Henderson Rd.

Fairfield, CT 0c403

Conn. Saltwater Flyrodder<s Assn.,
Mr-. Tabory

77 Clapboard Hill Rd,

Green Farms, CT 0436

Connecticut Sportsman’s Alliance
P.O. Box 215 )
Niantic, CT O€3Z57

Fairfield County League of Sportsmen”s Clubs
Oon Grosner

79 Everett St.

Stratford, CT 0497
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Groton Sportsmen’s Club, Inc,
RR 2, Box 7€

Al Harvey Rd.

Stonington, CT Q€378

Guilford Sportsmen’™s Assn.
Robert C. Janesky

421 Durham Rd.

Guilford, CT 06437

Hammonassett Fishing Assn.
Wilbur G. Downs

10 Halstead Lane

Branford, CT 0430

Hartford Surf Fishing Club
Agnes E. Smith

36 Hanlock Rd.

Granby, CT QQ0Z5

Milford Striped Rass Club Inc.
Main P.0O. Box 103
Milford, CT 0460

New London County League of Spartsmgn”s Clubs
George W. Bloom

Kate Downing RKd.

FPlainfield, CT Q€374

Norwich Striper Club
Thomas Gionet

556 Boswell Ave.
Norwich, CT. 0€3€0

Salt Water Sports Assn.
Or-. John Gray

72 Fark Ave.
Bridgeport, CT

Stonington Angler”s Assn.
Edwin Browning

Z5 Water St.

Stonington, CT Q€378

Waterbury Deep Sea Fishing
Donald McKennernery -
73 Overlook Ave. . -
Waterbury, CT -

Westbrook Fishing Club
Harold LDahl

20 East Town St.
Norwich, CT /08360
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Westpor-t Fish and Game Club, Inc.
Leroy McElwee

15 FPeowers Court

Westport, CT 06280

Westport Striped Rass Club
Westport, CT

Universities
Connecticut College
Mohegan Avenue

New Londeon, CT 08320

Southern Connecticut State Ceollege
501 Crescent Street
New Haven, CT

University of Bridgeport
220 University Avenue
Bridgeport, CT 08604

University of Connecticut
Lept. of Mardpe Sciences
HAvery Peoint

Grroton, CT 0O=240

Yale University
Ricology Dept.
Frospect St.
New Haven, CT

Development Foundations

Mid-Atlantic Fisheries Development Foundation,
Suite €00, 2200 Somerville Rd.
Annapolis, MO 21401

New Erngland Fisheries Development Foundation
1 Court 5t.
Boston, MA 02109

University of Connecticut
Marine Sciences Institute
Avery Point Campus
Graten, CT 08340
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University of Connecticut
Marine Research Laboratory
Main St.

Noarik, CT O&240

Little Harbor Laboratory

€9 Andrews Rd.
Guil¥ord, CT 0c437

Educational FPrograms

Uceanic Society

7 Magee Ave.
Stamford, CT 0302

Froject Qceanology
LICONN

Avery Point
Groton, CT O0OgZ40

Schooner, ITnc. _
€0 South Water St.
New Haven, CT @¢519

University o;\Canecticut
Z¢a Grant Institute

Avery Feoint Campus
Groton, CT 08340






