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AnrtourKemen t

A new unifortn dues structure was adopted by the Board of Directors of the
Gulf and Caribbean Fisheries Institute at their annual meeting, October l97S.
Annual membership dues will be $20.00 per person per year; there will no longer
be company memberships.

The membership year of the Gulf and Caribbean Fisheries institute begins on
November I and ends October 31st of the following calendar year. Membership
cards are issued to this effect. Members are entitled to attend the annual meeting
and to receive the published &oceedings of the Gulf and Caribbean Fisheries
Institute.

A registration fee will be charged to those attending the annual CCFI
meetings. This registration fee will vary with the location and costs of holding
the Institute.

Membership and registration fees together with funds from the University of
Miami's Rosenstiel School of Marine and Atmospheric Science support the Gulf
and Caribbean Fisheries Institute.

Applications for Institute membership are accepted at any time. These should
be accompanied by check and mailed to:

EXECUTIVE DIRECTOR
GULF 4 CARIBBEAN FISHERIES INSTITUTE
4600 RICKENBACKER CAUSEWAY
MIAMI, FLORIDA 33l 49
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FISMERIES JURISDICTION SESSION

MONDAY � A.IVI. � OCTOBE R 27, 197'

Chairman � Clifford V, Varin, President,
Fire Island Sea Qam Company, In<.,
West Sayvt'lie, New York

The New Ocean Regime

WARREN S. WOOSTER, Dean

Rosenstiel School of Marine and Atmospheric Science
University of Miami
Miami, FI. 33149

The agenda for the Gulf and Caribbean Fisheries Institute includes topics of
vital interest to oceanographers and fishery scientists as well as to fishermen. All
of these parties will be affected by the new ocean regime that is under develop-
ment.

Law of the Sea negotiations have been going on now for more than 5 years,
and the end is not in sight. The present exercise began with the recognition that
there was no proper maritime regime for exploitation of deep seabed resources
which suddenly, 100 years after their discovery, appeared to be economically
harvestable. Early in the deliberations there arose a noble concept, the common
heritage of mankind, which was warmly embraced by the General Assembly of
the United Nations, But as time has passed, that heritage has been ground away
by the relentless advance of nationalism, and it is now clear that the great bulk
of ocean resources, be they animA, vegetable or mineral, are going to end up in
the hands of the coastal states.

Although the United States as a major maritime power has pressed vigorously
for narrow territorial limits, there is no doubt that this country, with its tremen-
dous coastline and island territories, wiH benefit more than most countries from
a broad extension of jurisdiction over coastal resources. At the same time, there
are important segments of our people, such as those who fish in distant waters,
who are less than enthusiastic about the way that sea law is developing. Ocean-
ographers are in somewhat the same boat as the distant water fishermen, and l
would like to comment on a few aspects of the impending ocean regime of
special interest to the fisherman and oceanographer:

l. Although the Law of the Sea negotiations were initiated because of the
need for a regime for deep sea mineral exploitation, a resource issue of
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greater importance and complexity is that of fisheries.
Fishery resources, apart from highly inigratory species such as tuna, are
almost entirely coastal, almost all of the world catch being taken within
100 miles of the coast.

Unilateral extensions of national jurisdic tion over coastal fisheries began in
the 1950s and are almost certain to be sanctified by international agree-
ment on a 200-mile exclusive economic zone  EEZ!.
Within the EEZ, coastal state jurisdiction should be limited to control over
resources. The international community will retain some rights � for
example, freedom of transit and overflight � and may lose others � for
example, freedom of scientific research.
Establishment of the zone will affect fishery management by extending
the authority and responsibility of the coastal state at the expense of other
countries or organizations.
It has been proposed that in the EEZ, there should be maximum utiliza-
tion of living resources � is., if the coasta1 state can't utilize all of the
total allowable catch, the surplus should be made available to fishermen
from other countries.

In the simplest case � a single stock of fish residing entirely within the
EEZ of one country � effective inanagement should be easy to achieve,
presupposing that the necessary data and understanding are available.
Few cases will be so siinple. Usually several countries wiH be exploiting the
single population, and joint action will be required for effective manage-
rnent to be achieved.

Assuming the goal of management is to maintain an optimum yield, among
the data required are measures of catch and effort and of composition of
the catch. These can be used to determine the effect of the fishery on its
target population,

That population is also affected by environmental changes, especially
during the early stages of its development; some day fishery scientists wiH
learn how to use environmental data to predict the success of recruitment.
If the coastal state gains control over al1 marine scientific research in the
EEZ, it may become difficult to collect environmental data required for
management purposes.

A distinction has been proposed between "fundamental" and "resource-
related" research, with more liberal treatment proposed for the former.
But all research is in some degree resource-related, More useful distinctions
are between open and proprietary research, or between research that is
directly related to exploitation of resources  i,e,, with short-term payoff!
and other kinds of research,

The new ocean regime will affect all of our activities in the Gulf and Carib-
bean. The Rosenstiel School is engaged in both education and research in that
region. Our graduate students become acquainted with this important part of the
world ocean, and we welcome students from bordering countries. The impor-
tance of the ocean and its resources is becoming more widely evident, and 1



foresee a great increase of marine scientific activity in the countries surrounding
the Gulf and Caribbean as it is recognized that scientific understanding is a
prerequisite for rational use,

The principal activity of the Rosenstiel School is research, and we operate in.
the Gulf and Caribbean and elsewhere in the tropical ocean. Most of our research
is "resource-related" in the broad sense since it is concerned with understanding
the processes of change in the ocean. Changes in the abundance, distribution,
and availability of living resources are an obvious part of such investigations. In
fact, it is usually easier to study the dynamics of change in an exploited popula-
tion than in a wild one because of the intensive sampling performed by the
fisherman. On the other hand, scarcely any of  his research is directly related to
the exploitation of resources, and all of it is openly published and widely avaii-
able to all concerned.

I would like to see a more vigorous and systematic study of the Gulf and
Caribbean, following in the footsteps of the international CICAR project and
synthesizing the data that are now available into a coherent whole. From such an
analysis it should become evident where our knowledge is inadequate and where
further research is required if we are to use these waters and their resources
wisely. We at the Rosenstiel School are prepared to work closely with other
institutions in the region in such a study and in the continuing research program
that should ensue. Perhaps the Gulf and Caribbean Fisheries Institute, together
with other interested organizations, can play a part in helping to make this
possible.



The Status of Extended Jurisdiction over Our Fishery Resources

WI LLIAM F. ROYCF, Director
Extended Junsdiction Project Ofhce

National Marine Fisheries Service
National Oceanic and Atmospheric Administration

Washington, D. C 20235

We are in the midst of highly complex international and national negotiations
about extended jurisdiction and the management of the fishery resources, lean
follow the action best by relating it to fundamentals and, therefore, l shall
discuss briefly the major trends even though some of you may be familiar with
them.

The first of the trends is the change in the world's fisheries. Prior to the
present century, the world's fishing was largely:onfmed to sailing ships which
worked in coastal waters, although there were a few which crossed oceans in
search of whales or fish for salting. With the development of powered ships and
refrigeration systems, the vessels became much more effective, and after World
War II the fishermen of the world began intensively to expand their operations.
They developed vessels that could fish in any ocean and bring the catch home in
good condition. In a few fisheries they developed equipment that could catch
1,000 tons or more of fish per-man-per-year. They built large fleets of these
vessels and, following 1950, the world catch doubled about every 11 years, to
reach a level of 70,000,000 tons in the early l970s. Now many nations are
capable of large scale fishing off the coasts of other countries.

Along with the recent developinent of the fisheries came a development of
the ocean sciences related to managing the fisheries, The scientists learned ta
assess the condition of the stocks, and with reasonable accuracy, to predict the
effects on the stocks of alternative fishing practices and environmental changes.
Now techniques are widely available which give people hope that social goals can
be achieved by managing the fisheries.

These technical and scientific developments have not been followed by
similar development of control of the fishing, That within the territorial seas of
3- to 12-miles width is clearly within the authority uf the coastal country, but
few countries, including the United States, have exercised adequate scientifically
based control. The fishing on the resources outside the territorial sea has been
essentially uncontrolled except in a few cases in which international treaties have
been effective.

The consequence of the present fishing capabilities and the scanty control has
been the collapse of several of the world's largest fish stocks and a situation ln
which most of the familiar fish stocks of the northern hemisphere are being
fished to the limits of their productivity. More fishing cannot take more catch
from these on a sustained basis and can cause them to collapse.



This situation is a major concern for the Uruted States because we have,
within 200 miles ot our coasts, about J0'7e of the world's fish resources. The
total catch in this area is about 6 rniHion tons annually of which inore than half
is taken by foreign fishermen. Some of the stocks in this zone have collapsed and
many are being fished close to the maximum sustainable catch. Most of the
fishing is not under effective control,

The extension of authority of coastal countries in the oceans has undergone a
slower change. For several centuries the accepted limit of sovereign authority
was 3 miles but recently there have been numerous extensions of various kinds
of authority. Most of these have been unilateral assertions oi authority of as
much as 200 miles These complex issues of the use of the oceans have been
discussed at three Law of the Sea Conferences sponsored by the United Nations.

The most recent conferences ended in May I975 and produced a "single
negotiating text." This text is not an agreement but represents a summary of the
deliberations by the Chairman of the Committees. The fishery articles, in the
opinion of many participants, are close to being agreeable io most countries.

The text has received extensive study and has been considered most carel'ully
by our representatives in Congress who have used its provisions as a basis for the
biHs which would extend the jurisdiction of the United States over the fish
resources and establish a fisheries management system for the country as a
whole.

The single negotiating text includes some critical rights and responsibilities
for coastal states.

Article 45. In the exclusive zone �00 miles! the coastal state has "sovereign
rights for the purpose of exploring and exploiting. conserving and managing the
natural resources, whether renewable or non-renewable, of the bed and subsoil
and superjacent waters,"

This very broad authority is constrained by some responsibilities in Articles
50 and 51. Some of these are: "The coastal state shall deterinine the allowable
catch of the Jiving resources in its exclusive eoonomic zone.

"The coastal state, taking into account the best evidence available to it, shall
ensure through proper conservation and management measures that the mainte-
nance of the living resources in the exclusive economic zone is not endangered
by overexploitation...

"The coastal state shall promote the objective of optimum utilization of the
living resources in the exclusive economic zone...

"The coastal state shall determine its capacity to harvest the Jiving resources
of the exclusive economic zone. Where the coastal state does not have the
capacity to harvest the entire allowable catch, it shaH... give other states access
to the surplus of the allowable catch.

"Available scientific information, catch and fishing efforts statistics. and
other data relevant to the conservation of fisli stocks shall be contributed and
exchanged on a regular basis...with...all states concerned.

"In granting access to other states to its exclusive economic zone under this
article, the coastal state shaH take into account all relevant factors, including...
the significance of the renewable resources of the area to the economy of the



coastal state concerned and its other national interests. the requirements ot
developing countries,, in harvesting part of the surplus, and the need io
minimize economic dislocation in states whose nationals have habitualiy fished
in the zone.

There are many other pertinent provisions but I believe it is clear that the
coast state shall manage the coastal fishery resources on the basis of scientific.
evidence, and with full pubhcation of the information concerning those re-
sources.

The congressional action in bilb HR 200. which has been passed by the
House, and S961, which has been passed by the Sen.ate Committee, contains
similar obligations in the form of standards which apply to the fishery. They are
as follows from HR 200: �! Management and consewation measures shaH be
based upon the best scientific biological information available. �! To the ex-
tent possible, an individual stock of fish shaH he managed throughout its range,
�! Management and conservation measures shall not discriminate between
residents of different states. �! Management and conservation measures shall
be designed to achieve the optimum sustainable yield of a stock of Fish on a
continuing basis. �! Management and conservation measures shaH promote
efficiency in harvesting techniques. �! Management and conservation measures
shall be formulated to allow for unpredicted variations in fishery resources and
their environment and for possible delay in the application of such measures,
�! Management and conservation measures shall not result in unreasonable
administration or enforcement costs,  8! Management and conservation mea-
sures shall be designed to prevent depletion. of fisheries resources.

Both of these bills include provisions For the management of the fisheries
with the major responsibilities for the development of management plans as-
signed to regional councils. Both bills establish seven such councils, Both biHs
provide for membership on the councils from states, interested public, and the
federal government. Both bills provide for the implementation of fishery man-
agement plans by the federal government and by the states, Both bills protect
the interest of the states with respect to management within the 3-mile zone.

There are differences between the two bills which time does not permit me to
discuss here. You people who are interested wiH want to carefully examine them
with respect to whether they provide for an etTective working partnership of the
states and federal govemrnent in the management of the fisheries, and communi-
cate your views to members of Congress.

While Congress has been working on these bills, the administration has
pointed out the difficulties and dangers of unilateral actions on the part of the
United States. This was addressed by Secretary Kissinger in his speech before the
American Bar Association in Montreal, on August 11, where he said, "Unilateral
legislation on our part would almost surely prompt others to assert extreme
claims of their own. Our ability to negotiate an acceptable international consen-
sus on the economic zone would be jeopardized," and "to conserve the fish and
protect our fishing industry while the treaty is being negotiated, the United
States will negotiate interim arrangements with other nations to conserve the
fish stocks, to ensure effective enforcement, and to protect the livelihood of our



coastal fishermen. These agreements will be a transition to the eventual 200-mile
zone." Such negotiations have begun at the meeting in September of the Interns.
tional Commission for the Northwest Atlantic Fisheries, and they will be con.
tinued in subsequent international meetings.

Many of you are aware that Mexico and Canada have been considenng an
extension of fisheries jurisdiction. The President of Mexico has, according to
newspaper accounts, asked his Congress to prepare a declaration of a 200.mille
zone, but the Government of Canada, despite growing pressure from the tishing
industry, still insists that it would prefer international action to unilateral action.



Interstate Marine Compact Commissions
Role in Fisheries Management

IRWIN M. ALPERIN, Executive Director
Atlantic Slates Marine Fisheries Cornriiission

Washington, D,C Zt�36

For those who may be uninformed about the relations and structure of the
interstate marine fisheries compact commissions, let me provide a brief back-
ground, There are three interstate marine compacts granted the consent and
approval of Congress. 'the Atlantic States Marine Fisheries Commission  ASMFC!
with 15 member States; the Gulf States Marine Fishenes Cominission  GSMFC!
with 5 member States; and the Pacific Marine Fisheries Commission  P!VlFC'! also
with 5 member States, ASMFC was thc first to be created in 1942 and the otliers
soon foUowed  ASMFC is now in its 34th year!. Each state witfdn a commission
is represented by three delegates or commissioners: a state fisheries director, a
member of the state's legislative body, and;in appointee of the Governor.
 Florida, incidentally, is a member of both Gulf and Aiiantic Commissions.! All
three commissions have advisory bodies although their composition varies The
federal fisheries agency, presently the National Marine Fisheries Service, is desig-
nated as the primary research agency of the Gulf and Atlantic Commissions hui
is not so named in the Pacific compact.

What is the purpose and the function of tlic Conimissions.' The purpose ot
the Atlantic States Marine Fisheries compact is to provide the better uiilizaiioii
of the fisheries of the Atlantic seaboard and it shall do this, reads the compact,
by development of joint programs for the promotion and pro ection of these
fisheries and the prevention of physical waste fiom any source. The other com-
pacts have similarly worded prefaces, But the commissions are not granted any
regulatory or management authority to achieve this. with one exception that I
will refer to a bit later, and so must act as agencies of inquiry, of debate. and of
recommendation � these latter to the several Jegislatures, to tlie goveniors, to
the state administrative andmanagement agencies, and presumably also io the
federal fisheries agencies and the Congress. Essentially this is how the corn.
missions have operated until now � with individiial embeHishment, of course.
over the years, providing both services and suppori to iiicmbei states as regional
needs and changing times have dictated.

In 1950 Congress granted an amendment to ASMFC which provided that any
two or more consenting states could designate the Commission as a joint regu-
latory agency with respect to specific lisheries in which such states have a
common interest, This is an interesting concept for interstatc management of
shared fisheries resources  because soine states do not even have the constitu-
tional authority to make interstate agreements for fisheries! but unfortunately
until very, very recently these provisions were iicver invoked. And perhaps now
it is too late. Almost positively, this regulatory funciion so long neglected, so
badly needed, will be preempted through federal legislation that is before the
Congress today.



Since the Commissions were not granted any powers to make or enforce
regulations, except in the special case made above, which incidentally, requires
individual state ratification  only 9 of 15 have done so in ASMFC in the past 25
years!, what could have been the Commissions' role all these years? It seeins io
me essentially to recommend,to the several states involved with any species of
fish, regulations appropriate to the protection and optimum utilization of such
species for simultaneous legislative or administrative enactinent. In this idealized
concept, the compacts afford a method for a constructive joint approach to
common problems of management that the siates operating individually cannot
solve. Additionally, in two of three instances, and for practical purposes, today,
in all three cases, the compacts recognize the federal interests by providing for
federal agency participation and mutual support. Neverthe]ess, the compacts
preserve states' responsibilities by requiring the Commissions to report their
recoinmendations to the several states affected by any problems for final action
by them. Finally, I believe the compact comniissions were designed as practical
institutions in that they create no super government agency but utilize existing
state and federal agencies in a common effort to solve problems that are iinsolv-
able otherwise. That they have been unable io resolve many of these probleins
stems from political and human frailty � one ciinnot t'ault the compacts.

More recently the interstate compact ciimmissions have supported a new
initiative of the National Marine Fisheries Service  NMFS! called the State-
Federal Fisheries Management Program  SFFMP!. The Commissions play a sup-
portive role in communications, planning, coordination, and adminislration of
the SFFMP, under which fisheries management plans are being prepared for
important target species on each of the coasts. These include northern shrimp in
the Gulf of Maine, southern shrimp off the south Atlantic states, the surf clam
and northern lobster of the north and middle Atlantic areas, menhaden in the
Gulf of Mexico, Dungeness crab and other selected species olf the Pacific coast.

ASMFC has gone one step further with the Gull of Maine shrimp. By corn.
bining the management planning of the SFFMP with the provisions ot Amend-
ment No. I to our Compact, it has organized a Nortliern Shrimp Section which
promulgates regulations for this fishery. Three states, Maine, New Hampshire,
and Massachusetts. share this fishery. Much of the fisliery is conducted beyond
the territorial sea of the individual states, in fact, outside the U,S. contiguous
fishery zone. Based on studies of a state-federal seieiitilie team and policy deci-
sions of a state-federal subcouncil of the Northeast Marine Fisheries Couricil  a
regional council composed of 11 state administrators and the NMFS regional
director!, the Northern Shrimp Section promulgates regulations which are then
adopted by ASMFC. To date these regulations include an optimuin mesh size to
conserve the small androgynous male shrimp and a closed season to help control
annual landings which are above maximum sustainable yield  MSY!. TIus is a
cooperative effort involving the Commission as a regulatory  management! insti-
ti.tion, state and Federal administrators, and scientists providing financial and
technical input, while the states practice cooperative reciprocal enforcement. I
believe this system could be a practical solution to regional fisheries management
for a considerable number of inshore and estuarine-oriented species and should



be more uruversally applied. As [ stated above, it probably has developed too
late in the scheme of things to be considered further. Unless. perhaps, we can
adapt it to fisheries that are predominantly inside the 3.mile limit but passirig
through invisible state boundaries.

We have now bet'ore us the era of fisheries management under extended
jurisdiction. Both House and Senate versions of bills currently before Congress
provide for regional management councils that will develop management plans
for stocks of fish throughout their range. Tlie House version, Marine Fisheries
Conservation Act of 1975, HR 200!, even has preemptive language that would
enforce regulations within the territorial sea which up to now have been the
prerogative of the individual states. Interestingly, the House bill takes cognizance
of the interstate commissions and includes the executive director for the geo-
graphical area as a Council member. The Senate bill, Magnuson Fisheries Manage-
ment and Conservation Act,  S 961!, has iio provision for marine fisheries
commission input per se but its accompanying report suggests that the commis-
sions will provide staff support to the regional management councils.

And what about the individual States? ASMFC passed a resolution as early as
1969 favoring extended fisheries jurisdiction. When the original Studds-
Magnuson bills, which provided for interim extended fisheries jurisdiction but
with no management provisions, were introciuced in the 93rd Congress the
ASMFC states voted 14 to I  Florida dissenting! in favor, but that was 2 years
ago, These same states respond somewhat differently today. They have reserva-
tions. Now that the bills before Congress have management titles, and especially
certain provisions of HK 200, the states arc seeking amendments or at least
trying to affect what comes out ot' congressional conference that will tavor
states' rights and states' needs. The states are opposed to the ultimate powers
vested in the decisions of the Secretary of Commerce and most emphatically
perturbed over potential preemption of fisheries within the territorial sea. They
are dismayed by the large council structure that includes user-group participa-
tion. They feel that federal licensing will deprive them of funds upon which they
depend to support their own fisheries research and management programs. On
the other hand, the states are in. favor of regional councils with strong manage-
ment responsibilities and powers but only if the state directors are included as
members. They recognize that, on the key issue of initiative and authority for
the councils, S 961 accords them a stronger role than HR 200, but S 96l does
not specifically guarantee their membership on the Council; the ainended version
of HR 200, as passed by the House, now does. They are pleased with the
language of S 961 which specifies that the Secretary of Commerce shall review
management regulations recommended by the councils  as well as accepting their
management plans! and the Secretary shall adopt such regulations  when consis-
tent with national standards! for the management of the fishery involved They
are displeased with this as part of HR 200 which is weak in regard to the above,
granting the Secretary powers without "due process."

Finally, what might be a role foi the interstate marine fisheries comnussions
in the new era of fisheries management under extended jurisdiction? Iet me
quote to you from a letter to Senate Commerce Committee Chairinan Warreii
Magnuson by John Harville, Executive Director of the PMFC. "With respect to
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designation of an appropriate role in this new management regime for the
present interstate marine fisheries commissioris, I believe this should take tlie
form of staff support for the Regional Couiicils, after the pattern already in
effect with respect to NMFS' State/Federal Fishenes Management Program,
... l urge that the legislation... specify tliat kind of relationship and thus

recognize past achievements of the marine interstate tisheries commissions in
communications, planning, and coordination of State-Federal interactions, and
Commission capabilities to apply existing expenence and institutional machinery
to facilitation of the new Regional Council managenieiit functions."

Dr. Harville goes on to say, "l think it important that the Congress he iui
record in calling for this kind of adaptive evoluiion of the interstate inarine
fisheries commissions. The Congress created those Commissions in the late '40s
to assist the States to work more effectively iogethei on shared fisheries prob-
lems. The quarter-century since that creation has expanded both State and
National needs, and our institutions should evolve accordingly,"

I am in accord with that view. While providing staff support to the councils,
the Commissions must not be absorbed into the new councils. The Commissions
would continue to provide the states with a communicating mechanism with one
another and with the legislative and executive branches of the federal govern-
ment. The interstate compacts should retain their identities as state-funded and
state-governed entities for continuation of their many present services to the
states, to the Commission associates and their regional constituencies and to the
nation, aside from any role in fisheries management.

lf regional management is truly upon us, tliere are only the three alternative
roles for the Commissions: �! they might be abolished as no longer needed;
�! they might disappear into the council structure; �! or they should, as I
believe, be continued for all the other services provided to their member states
while developing through contract staff support a relationship to the councils
similar to that performed within the State/Federal Fisheries Management Pro-
gram. This latter ro!e should be the rational choice.
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Suggested State Legislation for Effective
Management of Marine Fisheries

W. MASON LAWRENCE, Consultant
Natural Resource hfanagemen t

Delmar, New York 12054

In 1972 the National Marine Fisheries Service einbarked on a new initiative,
the State-Federal Fisheries Management Program. The goal of the program is to
bring about the rational management of domestic inter-jurisdictional fisheries
through the development and implementation of compreheiisive fisheries man-
agement plans so as to optimize social, recreational, and economic benefits on a
sustainable basis. At present, management plans are being developed for seven
fisheries under this program, including penaeid shrimps along the South Atlantic
states and the menhaden in the Gulf of Mexico,

In general, it has been possible for the state administrators to agree on pol-
icies, standards, and regulation for a fishery. However, it has been difficult io
obtain timely approval by the state legislative authorities of the agreed upon
actions. This has proved to be a significant obstacle to the achievement of the
management programs, Although there had been an awareness of the need for
improvements in state legislation relative to management of marine fisheries,
experience with the State-Federal Fisheries Management Program has resulted in
a clearer recognition and definition of this need.

Another anticipated development, extension of U.S. fisheries jurisdicuon to
200 miles from our coasts, will give the United States its first real opportunity to
deal comprehensively with the management problems of its coastal fisheries, For
the states to participate effectively in the niangement of these fisheries, they
must have the capability to cooperate with the adjoining states and the feder;il
government in the development and implementation of unified management
plans, Otherwise, a singe fish stock will either be subject to difl'erent and often
contIicting manageinent regimes in different iurisdictions, or the federal govern.
ment may find it necessary to preempt thc managenient authority for a stuck i.o
assure proper protection and use of the stock.

DEVELOPMENT OF MARINE FISHERIES MANAGEMENT ACT

In recognition of these needs, the National Marine Fisheries Service in June
1974 contracted with the Council of State Governments to produce suggested
state legislation for effective management of marine fisheries. The Council set up
an 11 member National Task Force, 6 state legislators and 5 state fisheries
ageiicy heads, to develop this legislation. I was retained by the Council of State
Governnients as the project director to assist with this work.

In the course of developing the suggested legislation, the staff of the Task
Force exanuned ihe marine fisheries laws of the 24 coastalstates, the 8 Great
Lakes states, American Samoa, Guam, Puerto Rico and the Virgin Islands, and



conducted interviews with the heads of the state fisheries agencies and represen-
tatives of the recreational and conunercial fishing and environmental groups in
21 states. During the period from September 1974 to May 1975, the Task Force
met four times to discuss the various issues and drafts which led to the suggested
legislation,

The suggested "Marine Fisheries Management Act" was presented «t the Na-
tional Conference on Effective Management of Marine Fisheries at HyannIs,
Massachusetts, in June 1975. Copies of the suggested Act are currently «vail«ble
in two formats: as a separate brochure, and as a part of the Council of State
Government's 1976 Suggested State Legislation, a copy of which is furnished to
each state legislator in the 50 states, The National Task Force's final report,
entitled "To Stem The Tide � Effective State Marine Fisheries M«nagement,"
which contains the recommendations of the Task Force and the suggesied Aci,
should be available from the Council of State Governments or the National
Marine Fisheries Service by December 1, 1975.

RECOMMENDATIONS OF THE NATIONAL TASK FORCE

The National Task Force made three rec<immendations relating io tlie sug-
gested Act:  I! Each coastal state fisheries agency should compare the st«iu-
tory basis for its operation with the suggested Act and seek adoption ot those
sections or parts, modified to conform to the general construction of its statutes,
that would improve its capabilities for marine fisheries management, �! Each
coastal state fisheries agency's attention is directed to the most important needs
for modification of present statutes, as deterinined from an examination of
existing state statutes and discussion of problem areas in fisheries managemeni
with state fishery heads, and to the sections of the suggested Act that address
these needs. These needs include: adequate regulatory authority, adequate catch
statistics, appropriate licensing of commercial and recreational fishing, intergov-
ernmental cooperation, advisory input froin resource users and interested citi-
mns, and effective penalty and enforcement deterrents. �! Since the basic pro-
visions of the suggested "Marine Fisheries Management," although designed
primarily for marine fisheries management, are equally applicable to the manage-
ment of freshwater fisheries, the directors of inland fisheries agencies shouid
seek the adoption of those parts of the Act that would improve their agencies'
capabilities for fisheries management.

I would note that since September 1975 resolutions embodying these three
recominendations have been adopted without dissent at annu«l meetings of the
International Association of Came, Fish, and Co~servation Commissioners, The
American Fisheries Society, and the Atlantic States Marine Fisheries Comnds-
sion.

The National Task Force also made seveii other policy recommendations in
their final repori. on issues not dealt with specifically in thc legislatioii, which
they felt were of prime importance to effective marine fishenes management.

DISCUSSION OF THE MARINE FISIIERIES MANAGEMENT ACT

In developing the suggested legislation, the Task Force attempted to provide
what they believed tobe the basic ingredients of a Marine Fisheries Management



Act. They recognized that a state's marine fislienes statutes would include addi-
tional specific provisions relating to such items as prohibitions, license require-
ments, license fees and other special provisions, They hoped, however, that as is
provided for in the suggested Act the regulations pertaining to the management
of fish stocks would be promulgated through the regulatory authority of the
agency, in order to provide the flexibility needed for prompt and effective
responses to changing needs in management,

The Task Force reviewed the two basic forms of organization of state fish-
eries agencies, the commission and departmerit forms, and included a discussiori
ofboth forms in its final report.

On the basis of interviews with 21 coastal and Great Lakes states, it was
found that states which have a commission type ol fisheries agency favored that
form of organization, whereas states having a departinent type agency favoreil
their form of organization. Apparently, the people in either type of organization
were comfortable with the type with which they were farniiiur and skeptical ol'
any major changes in basic organization. It was concluded that both types have
their advantages and limitations and either type can operate effectively and
efficiently. Hence, there is included in the suggested state legislation Alternative
Sections 4, one establishing a commission type agency and one establishing a
department type agency. All states currently have one of the iwo basic forms oi
organization, or a variation thereof. Recent history suggests that there probably
will be few changes in the basic organization of state fisheries agencies.

With reference to operation of state fisheries agencies, a major problem faced
by many agencies is that their management capabilities are severely constrained
by the lack ot adequate authority to regulate fisheries within the states'jurisdic-
tion. A few state fisheries agencies have appropriate authority io regulate fish-
eries but in many states the fisheries agency's authority to regulate ranges from
none to limited authority in a few defined situations. In the latter situation,
management regulations are established by legislation, The delay and uncertaintv
of management by legislation prevents effective action since most state legisla-
tures meet for only a few months a year and in some states only every other
year. The problem is greatly increased when two or more states are involved in
the management of a shared resource.

It was concluded that state marine fisheries agencies should have the «uihor-
ity to adopt, modify and repeal regulations pertaining to the management of
marine fisheries resources. It is important also that the state fisheries agencies be
given the authority to adopt emergency regulahons to be effective on promulga-
tion and to be subject to comment, objection and public hearing with a reason-
able time following promulgation. Such emergency regulations may be needed to
protect fish stocks for which a harvest quota has been established, to prevent
serious depletion of certain stocks or to protect public health.

Sections 6,7, and 8 of the suggested legislation are designed to provide the
state fishery agency with adequate authority to manage the fisheries and to take
emergency action when needed to protect the public interest. These provisions
will give a state the necessary flexibility to cooperate with adioining states and
the federal government in the management of shared resources and to respond
i4



promptly and effectively to changing needs of management within the state. For
those states whose fisheries agencies do not have adequate regulatory authority,
these three sections are considered to be the most important in the suggested
legislation.

In relation to regulations it should be noted that many of the coastal states
have outmoded or inappropriate fisheries laws and regulations on their books,
Each of these states should take appropriate action to repeal or modify any
existing laws or regulations that do not fulfill a valid r»anagement purpose.

It is generally accepted that in order for the people of the U.S. to receive the
maximum benefits from their valuable marine fisheries resources, these resources
must be properly inanaged. To achieve such management of fish resources shared
by several states or shared among several states and the federal government, each
affected state must have the ability to participate effectively in the development
and carrying out of the management plans, Section 9 of the suggested legislation
makes it the responsibility of the state fisheries agency to cooperate with other
states and the federal government to develop integrated management plans for
shared fisheries resources. This section also provides for coordination between
the fisheries agencies and other state agencies whose activities affect fish re-
sources,

Section 10 empowers a state fishery agency to enter into reciprocal agree-
ments with an adjoining state for joint management of fisheries in a boundary
water. Specifically, it provides for adoption of unified regulations, reciprocity m
licensing, and "hot pursuit" of violators of fisheries regulations.

Effective management requires information on the abundance, distribution,
and condition of fish stocks and effects of various fishing levels and of environ-
mental changes on stock abundance and distribution Measurements of the
amount of fish caught and the effort required to catch them are basic inputs in
such stock assessments, At present only a few states are obtaining reliable
information on their commercial fisheries catch and none are obtaining complete
and timely data on their marine recreational catch. Section 11 provides the legal
basis for obtaining catch statistics on commercial and recreational fisheries, It
provides flexibility that will permit a state to cooperate with other states in
obtaining integrated catch statistics on a regional or coastal basis.

In recognition of the growing interest in aquaculture and the need for caret'ul
regulation of aquacultural operations, the suggested legislation includes a section
on aquaculture, Section 12, and a section on ocean ranching of anadramous fish,
Section 13.

Section 2 of the Suggested Legislation, Findings, and Declaration of Purpose,
sets forth the value to a state of its fisheries resources and the state's policy and
objectives in relation to these resources. This is believed to be a good general
statement of the objectives of fisheries management and one which is applicable
to each of the coastal states.

The remaining sections of the suggested legislation treat definitions, duties of
the conunission or director, and enforcement, penalties and forfeitures. Two
parts of Section l4 relating to enforcement should be noted. One, there is a
provision for civil settlement of violations, which it is believed will permit
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prompt and equitable prosecution of many violations. Two, authority ts provided
to revoke the hcenses of a person who settles or is convicted of more than one
violation in a 5-year period. Both of these are considered to be helpful enf'orce-
ment tools.

The appendices to the legislation consist of suggested sections on controlled
entry and quality assurance. Several states expressed an interest in these aspects
of management and they are included for the information and possible use of
the interested states.



Florida's Position Regarding HR 200  Ex tended 3tirisdiction!

HARMON W, SHIELDS, Executive Director
Florida Department of i>iaturaI'Resources

and

EDWIN A, JOYCE, JR., Director
Division of Marine Resources

Tallahassee, FL 32304

Several years ago efforts were niade to have the northern lobster declared a
creature of the continental shelf because of extenuating probleins resulting from
foreign fisheries offshore of the northeastern United States. Florida was one of
the few states opposed to this action, primarily because it was felt that this
would establish a precedent whereby many other nations would follow suit,
probably forcing the exodus of Florida fishermen from many foreign waters. Of
particular interest were the Bahama fisheries for spiny lobsters, In spite of
several years of negotiations by FDNR, this did indeed come to pass and some
280 Florida vessels were excluded from fishiiig iii the Bahamas, causing severe
repercussions to the Florida spiny lobster fishing industry. Once the Bahamas
had made this declaration, the U.S. Department <>f State began negotiatioiis to
try to save Florids's traditional fishery rights on the Bahamas Banks and come to
some agreement in maintaining those fishing rights. All of these efforts failed,
leaving Florida's spiny lobster fishermen to go oii welfare, to search for other
fistung metliods, and to otherwise be virtually forgotten by the federal govern-
ment.

Now we have HR 200 a bill which has just passed the House of Representa
tives. Its main thrust is to extend United States !ur>sdiction unilateraOy to the
200-mile limit instead ol the present 12 miles, Florida is also opposed to this. as
are the Secretary of Coinmerce and President Ford, on the basis that such a
unilateral extensiori would disrupt and underniine the multi-national negotia-
tions going on under the Law of the Sea Coriference. The establishment of a
200-mile liinit through the auspices of the Law of the Sea Conference would
automatically sei up the foundation whereby national and international agree-
ments would be reached to preserve traditional fishery rights and to make
mutual exceptions. On the other hand, a unilateral extension by the U.S, would
force siinilar reaction on a nation-by-natioii basis which would create uncer-
tainty, confusion, and would force us back to the negotiating table in a manner
very similar to what happened in the Bahaiiias. As we' ve already pointed oui,
those negotiations failed miserably, However, I-'lorida is again in the ininority on
this particular issue, Many states strongly need help to protect their fisheries
which extend beyond the I2-mile limit and they see the 200-mile limit as being
the answer to these problems. Thus, Florida has apparently lost this battle.



However, HR 200 does many more things than just extending unilaterally the
fishery management zone. It sets up extensive regional councils whose sole duty
is to gather data and provide fishery management plans for the consideration of
the Secretary of Commerce. These councils are weII represented by states and
fisheries agencies and contain great expertise in fishery matters. They are well
founded for their knowledge in these areas. Yet in spite of this, the final author-
ity rests with the Secretary of Commerce in all maIor matters. Thus, the regional
councils are simply figureheads to gather data and present plans which may be
vetoed by the Secretary of Commerce. Among the major items which can be
decided by the Secretary of Commerce alone is preemption of the state juris-
diction to the coastline. This would allow the federal government to take over all
fishery regulations, not just to the edge of the states' territorial sea, which is
currently 3 miles, but right to the coastline. In addition, some of the animals
which have been suggested for fishery management under HR 200 are oysters
and anadromous fishes which would carry the preemption clear into the internal
waters of the state, No formal definition of internal waters is given in the bill,
and this is another serious problem. Thirdly, it gives the Secretary the ability not
only to establish sport and commercial fishing licenses, but to determine where
and for what these funds will be spent, It is possible, under the present wording
of the bill, that license fees, forced upon and paid by Floridians and Florida
tourists, would be spent in Oregon on the salmon industry. Florida feels these
major decisions should not rest in the hands of a single individual located in
%ashington. If these regional couricils have been properly set up and established
to have peer group expertise, then we feel ihat preemption and these other
major changes and considerations should be imtiated by a vote of the regional
councils rather than resting in the hands of a single federal employee,



The Western Central Atlantic Fishery Commission  WECAFC!:
Its Implications and Impact

PHILIP M. ROEDEL
Fisheries Advisrrr

U.S. Agency for 1nternational Development
Washington, D. C'. 20523

HISTORY AND FUNCTION OF WECAFC

The concept ol a regional fisheries commission concerned with the West
Central Atlantic has been with us for a long tinie. Ideas as to iis geographic scope
and its areas of responsibility have ranged from a single-purpose shrimp corn.
mission for the Caribbean to a managerial body concerned with all fisheries in
the Western Atlantic from Cape Hatteras to tlic mouth of the Amazon,

There was general, but certainly not unanimous. agreement among nations
that some sort of a body was needed, and there was general, but again ceitainly
not unanimous, agreement in the U.S. corninercial and sport fishing industiy
that this was the case.

The major debates revolved around several cntical issues: what should such a
body's geographic area of competence be; sliould sucli a body have managerial
and regulatory authorities, or should it be limited to coordination of efforts and
the compilation and dissemination of inforniation, sliould it be concerned with
all species or should it be limited to shrimp; should it be established within or
outside of the United Nations � Food and Agriculture Organization faniily'?

The question of a West Central Atlantic body was broughr before the FAO's
Committee on Fisheries  COFI! ai. its Eighth Session held in Rome in April
1973, This followed extensive discussions during a meeting of'COFI's Subcom-
mittee on the Development of Cooperation with International Organizations
Concerned with Fisheries held in Vancouver, Canada in February 1973.

I participated in both of those meetings, and the debate was intense with
respect to the topics I have noted, though the ie was eventually enough give-and-
take to permit everyone concerned to reach substantial agreement. Essentialiyi,
we had left Vancouver agreeing  I! that there was need for a non-regulatorytj
body that would provide a forum for discussion o  matters ofmutual concern,  "!'jI
that it should be set up as a subsidiary body of FAO, and �! that it should be
concerned with all species, but with emphasis iin shrimp. Its exact geographic
extent and its precise terms of reference reniained io be determined, though
with respect to the latter point the Subcommittee recognized the particular need
for �! collection and compilation of statistics and biological data,  ZI reseaich
coordination, �! information exchange, and �! training, The Subcommittee
recommended thai. COFI set up an ad hoc Working Party to consider these
matters during the Eighth Session,

The FAO staft' subsequently prepared dial't terms of relerence designed to



ret!ect the Subcommittee's views, which, with the Siibcommittee's report, were
presented to  he Eighth Session  FAO docunients COFI/73/4 and COFI,'73/4
Sup. 1,!.

The Working Party met as suggested, and proposed with respect to geographic
area "that such area should include the whole Western Central Atlantic as de-
fined by FAO for the purpose of fishery statistics. It considered that this wa<
desirable in order to encompass all stocks not yet covered by international
fishery bodies responsible for adjacent areas." 1-urther. it endorsed the terms of'
reference drafted by the FAO staff  FAO Doc. COF/73/4 Sup. 2.!.

COFI accepted these findings and recommended to the FAO Council that the
Director-General of' FAO be authorized to estatitish the body  FAO Fish. Rept.,
135, 1973!.

The Council took action in November 1973 �1st Session, Resolution 4/61!,
lt noted in the resolution "the need for international cooperation I'or the conser-
vation, development and utilization of the Jiving resources, especially shrimps,"
and stated that the new body "would not be concerned with management and
regulation of the tisheries." The Resolution de ines thc geographic area in these
terms '.

The Commission's area of competence shall be all marine waters of the
Western Central Atlantic bounded by a line drawn as I'ollows:
From a point on the coast of South America at 5' 00' N latitude in a
northerly direction along this coast past the Atlantic entry to the Panama
Canal; thence continue along the coasts of Central and Nortli America tii a
point on this coast at 35'00'N latitude ', thence due east along this parallel
to 42' 00'W longitude; thence due south along this meridian to 5 00'N
latitude; thence due west along this parallel io the original point at 5'00'
N latitude on the coast ol'South America.

This boundary is identical with that of FAO's statistical area 31.
The terms of reference are unchanged in substance from those recommended

by COFI:

 a! to promote and assist in the collection of national statistics and bio-
logical data relating to fisheries in general, and the shrimp fisheries in
particular; and to provide for the compilation and dissemination of these
data on a regional basis;
 b! to facilitate the coordination of national research programmes and to
promote, where appropriate, the standardization of research methods;
 c! to promote the interchange of information relating to the fisheries of
the region;

 d! to promote and coordinate, on a national and regional basis, studies
of the effect of the environment and of pollution ori fisheries, and studies
of appropriate methods of control and improvement;
 e! to promote and assist the development of aquaculture and stock im-
provement;

 f! to encourage education and training through the establishment or
improvement of national and regional institutions and by the organization
of training centers and seminars;
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 g! to assist Member Governments in establishing rational policies for the
development and utilization of the resources consistent with national ob-
jectives and the conservation and improverneiit of the resources; and
 h! to promote and coordinate international aid io further the achieve-
ment of the objectives referred to in the preceding sub-paragraphs.
FAO has taken the actions asked of it, and WECAFC is a reality which last

week  Oct. 20-23, 1975! held its First Sessioii in Port of Spain, Trinidad and
Tobago,

Even though WECAFC has neither managenal nor regulatory authority. its
importance to U,S, fishermen both commercial and sport is quite clear. Over
time, the debates at its meetings and the recommendations it makes are sure to
have an impact on aII fisheries in the area, regardless of the outcome of Law of
the Sea negotiations, Certainly organizations such as the Gulf and Caril>bean
Fisheries Institute will have a major interest i«WECAFC, and can, I believe,
make significant contributions to its success.

THE ROLE OF THE AGENCY

FOR INTERNATIONAL DEVELOPMENT  USAI D!

The interest of USAID may be less evident, for many of you here will remem-
ber that in recent years the Agency's concern with fisheries has diminished, and
that its major imput has been in the field of tropical aquaculture, largely in the
freshwater environment.

In the past year, the United States has reaffirmed its interest in fisheries
development as part of AID's prograin. This reflects a growing concern i«gov-
emmental circles, fisheries and otherwise, with the increasing problems of nutri-
tion in much of the worM, the seemingly neglected potential of small-scale
fisheries and a tendency to overlook the difference in human terms that a
relatively modest increase in coastal and inland catches could make.

Taking stock of the strengths and weaknesses of the United States in fisheries
science and technology, it seems self-evident that the fisheries sector can do
more than it has toward helping alleviate the world food shortage, The United
States has a considerable body of technical knowledge and experience in fish-
eries, a large part. of which could usefully be transferred to the lesser developed
countries  LDCs!,

The disciplines in which competence is required, especially biology, econom-
ics, statistics, law, and public administration, are all subjects in which the United
States has strong capabilities.

In developing concepts as to an appropriate U.S. bilateral lisheries assistance
program, AID collaborated with NOAA's Office of Marine Resources, and this
led in March l975 to my secundment to AID as a fisheries advisor with the task
of evaluating the existing AID fisheries program and of recoinmending policy
positions for fisheries development. The evaluation is taking into account small-
scale fisheries, aquaculture in the broadest sense, and the conservation and
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management needs of LDCs, especially those likely to be brought about hy
increased coastal state control over coastal resources,

It is too early to say what precise form USAID policy will take with respect
to fisheries, However, the Agency's administration fully supports, and the Con-
gress has endorsed, a strong position tailored lo today's needs, so our planniiig
calls for the creation of a viable and responsive fisheries program as the Agency's
goal. Its magnitude and exact direction remain to be delineated, but I believe it
will encompass smal!-scale fisheries, aquaculture, and fisheries management and
administration.

THE FIRST SESSION OF WECAFC

The first session got the new body off to a fairly good start, The results were
not earthshaking, nor, in fairness, could they have been expected to be, for this
was after all largely an organizational meeting,

The test of WECAFC's substance will come during the next 2 years ot work
and its performance at its second session in 1'�7. Tw i things bear watching and
these relate to membership and participation.

Membership is open to nations whether or not they are riparian to the West
Central Atlantic and regardless of whether they fish there. Twenty-three, includ-
ing such unanticipated signators as Togo and Zaire, have adhered, and the
application of the Bahamas is sure to be approved. Howevei, one of the "Big
Four" fishing nations in the area, Mexico, is not a member. Neither are three
smaller producers from the Caribbean, Barbados, the Dominican Republic, and
Honduras.  Tables 1 and 2!.

Table 1, Member nations of the Western Central Atlantic Fisheries Cominissinn
 WECAFC! at the time of the First Session

~ Attended the First Session

Twelve member nations attended the first session: Brazil, Colombia, Cuba,
France, Italy, Korea, Netherlands, Poland, Spain, Trinidad and Tobago, the
U.K., and the U.S. The Bahamas, Canada, and the USSR sent observers.

The significant absentee was the region's number two producer, Venezuela.
Other Caribbean member nations that did not attend were Guatemala, Guyana,
Haiti, Jamaica, and Nicaragua.

Brazil'
Colombia'
Cubae
France e
Guatemala
Guinea
Guyana
Haiti
italy e
Jamaica
Japan
Korea e

hiethertandse
Nicaragua
Potande
Senegal
Spmn
Togo
Trinidad and Tobagoe
United Kingdom e
United States'
Venezuela
Zaire



Table 2. Western Central Atlantic fisheries catches exceeding 2000 MT in 1973

Member WECAFC�00 MT!
Catch

yes
yes
no
yes
yes
yes
yes
yes
yes
no
no
'yes
 Franc.e!
no
no
 Netherlands!
 appi. pending!
 France!
yes

Total Catch in Area
Data from FAO Yearbook of Fishery Statistics, 1973, vol. 36.

The host government, Trinidad and Tobago, was elected chairman of the
session, and Mr. Overand Padrnore, Minister of Agriculture, Lands and Fisheries,
served in a most distinguished manner. Trinidad and Tobago was later elected
chairman to serve through the next session 2 years hence, Vice-chairmen include
Brazil, Cuba, and Colombia, while the Bahamas  contingent on its membership!,
Guyana, Jamaica, and the U.S. were elected to the Executive Committee,

The agenda included three principal items:  l! a review of existing knowl-
edge of the fishery resources; �! statistical needs; and �! possibilities for fish-
eries development.

With respect to the first item, the review of existing knowiedge of fishery
resources and identification of future requirements, the Commission, as you
would expect, devoted a good deal of time to shrimp and to spiny lobster, On
shrimp, the Commission in its draft report "noted that a substantial amount of
information on the shrimp resources was available and that several shnmp fish-
eries were now already fairly heavily or fully exploited, but that with further
development of the fishery on some resources and with adequate management ol
the fisheries, a moderate increase in the shrimp production of the area was
thought to be possible."

The Commission agreed that a working party on shrimp stock assessment
should be set up. its terms of reference were later expanded to include spinv
lobster.

The Commission discussed the need for more detailed knowledge about fili
fish resources as a basis for fishery development, and agreed to establish a
Working Party on Assessment of Fish Resources. lt emphasized that the Working

United States
venezuela
Mexico
Cuba
Colombia
Korea, Rep. of
Jamaica
Guyana
Trinidad 8 Tobago
Dominican Republic
U.S.S.R.
Nicaragua
Guadeloupe
Honduras
Barbados
Surinatn
Bahamas
Martinique
Haiti

886.2
144.5
132.6
72.5
27,8
i 9.8
i 8.0
17,6
i 2.8
8,9
8.8
7.9
4,8
4.3
4.0
3.8
3.1
3.0
2.2

l 405.0



Party should concentrate its activities on certain pnority areas, especially reef.
coastal pelagic, and trawl resources.

The second major agenda item dealt with the need for adequate statisticai
information on fishing activities and catches. The subject received a great deal of
emphasis, and the draft report says: "It was agreed that there was need for
international standardization and improvement of ihe fishery statistics in the
area and that measures were needed to ensure dissemination of these statisiics. lr
was therefore decided to set up a WECAFC Wr>rking Parry on Fishery
Statistics.'

The final substantive item, and I think the most important, dealt with pros
pects for development of fisheries in the Westerri Ceritral Atlantic.

An advisory team to the FAO Department of Fisheries hud concluded thar
the possibilities for development were considerable, although certainly nor
everywhere identical, In the Antilles, for example, the immediate opportunities
lay with existing small-scale fisheries.

Several delegations, perhaps particularly the U.S., stressed ttie importarrce of
improving post-harvesting facilities and techniques  hat would lead to wider
marketing opporturuties for small-scale fishing communities.

Delegations emphasized the need to provide employment. food, and cash
income, and pointed out that appropriate institutional frameworks were essen-
tial to progress, Similarly, governments in the region needed to take a more
decisive attitude toward fisheries development.

Finally, in this context, and I think most significantly; "Delegations stressed
the need to give priority to the provision of every assistance to the small scale
fisherman to free him from poverty. Small scale fishermen contributed a niajor
part of fish landings in many countries in the Western Central Atlantic and this
situation was likely to remain unchanged. Purely commercial criteria cr>uld not
be accepted in establishing priorities for action to improve small scale fisherie~.
The importance oi developing acceptable social criteria was einphasized" rTrom
the draft report!.

Another factor affecting fisheries development is thc International Project t'or
the Development of Fisheries in the Western Centrai Atlantic, which was
approved by UNDP in January i975 and became <>perational in March 1975
using UNDP funds: $I24,000 for an 18-month period, Consultants, in coopera-
tion with FAO, are preparing reports on the primary areas of project activity
 statistics, resources evaluation, small-scale fishery development, fishing industry
development, marketing, and training!. The Commission, while endorsing ihese
activities, pointed out that the UNDP funds would not be sufhcient to support
everything, and hoped that such activities as pelagic surveys,;.mall scale fishery
development, and aspects of training would be supported by bilaieral donors,

The Commission also agreed to act as the Clovernment Cooperating Agency
for the project, and to do this through an Execui>ve Commitiee that would act
for it on all project matters between sessions of the Comrrussi<>n. Hence, the
importance of this Committee, of which the U.S. is, as I said earlier, a niember.

Several delegations said that their governments would at least considei sup-
porting the WECAFC project through their bilateral aid programs. In this



connection, Canada and the UK sent their tisheries assistance people to the
meeting, these men serving in each instance as his country's delegate.

Coastal aquaculture received some attention as a possibility for tisheries
development in the WECAFC area, though opportunities were considered inai-
ginal for most of the littoral states.

While WECAFC's competence is limited to niarine waters, it. did endorse a
proposal to establish a joint working party ot aquaculture specialists lo advise
the Regional Fisheries Advisory Commission for the Southwest Atlantic
 CARPAS!, WECAFC and the proposed inland fishery body fi>r Latin America.

The Coinmission strongly recommended that a Latin American Center for
Aquaculture bc established soon. Such a Center could, it felt, he a major factor
both in conducting and in coordinating aquaculture research in the region,

SUMMARY' OBSERVATIONS

The Commission at its first meeting established three working groups that wiII
deal with:  I! stock assessment of shrimp and lobster resources, �! assessment
of fish resources, and �! fishery statistics.

It endorsed a joint working party on aquaculture and a Latin America Center
for Aquaculture.

lt endorsed the FAO/UNDP Western Central Atlantic fisheries development
project, and, through its Executive Committee. will act as the project's govern-
ment cooperating agency.

Its members emphasized time and again the importance they placed on smaII-
scale manne fisheries development, believing this should be a major aspect ol'
WEC AFC's work.

As I said at the beginning, WECAFC has its problems. However, its meinbers,
at least those who attended the first session, are keenly interested in making the
organization a success, and many of them are prepared to play dynamic roles, I
include the United States in this group, and niy prediction is that by the time of
the second session WECAFC will be a major fisheries force in this part of the
world,
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Office-of
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Rockville, MD 20852

There was a time when commercial fishermen were the dominant users of
ocean space over mid- and outer~ontinental shelf areas. Since World War [I,
however, the fisheries as well as other ocean industries and ocean-related activ-
ities have increased dramatically, and multiple-use conflicts have occurred in
areas never before subjected to such pressures, Recent concern among fishermen
about this increased competition for ocean space has been brought about largely
because of greatly expanded efforts to extract fossil fuels from offshore areas,
many of which also are our most productive fishing grounds. However, offshore
oil and gas development is not the only mu!tiple-use conflict experienced by
commercial fishermen, as we shall see.

Assessing the potential environmental impact of commercial and industrial
activity on living inarine resources is a statutory responsibility of government,
both federal and state. This mandate is carried out with important contributions
from academia, industry, and the general public. lt is a regulatory and advocacy
role well-recognized and generally accepted by everyone.

The purpose of this paper is to consider the various types of multiple-use
conflicts faced by commercial fishermen, and to review the role of' the I'ederal
Government in helping fishermen and workers in other industries to ruake a
living on the same ocean at the same time. I propose to discuss the non-environ-
mental factors � that is, the physical, economic, and social aspects of ocean
development that may affect the ability of fishermen to function effectively



under mounting multiple-use conflicts, These problems are not new; but they are
no longer localized to a few fishing ports or on isolated fishing grounds. Instead,
they occur coast-wide � indeed, worldwide. They are becoming far more com-
plex and have potential impacts on many more fishermen. The conflicts occur
because of competition for ocean space and port tacilities, competition for labor
and services, and pressures upon the fisherman to change his life style. Such
competition and pressures may cause injury, endanger lives, damage vessels and
gear, create costly delays, or force a fisherman against his will into other
occupations or social patterns,

Listed here are inajor categories of ocean activities that may conflictor corn-
pete with U.S. commercial fishing operations, as follows:  I! Foreign fishing, �!
Marine recreation, �! Shipping, �! Offshore installations,  S! Submarine cables,
�! Ocean dumping, �! Marine mining, and  8! Offshore oil and gas exploration
and recovery'.

� j Foreign Fishing: Conflicts between United States and f'oreign commercial
fishermen have been highly publicized, especially in areas such as Georges Bank,
where U.S. fishing vessels must compete with tlie larger and faster trawlers and
factory ships of foreign nations. Competition is for both the resources and for
ocean space, resulting in decline of stocks, collisions, and gear losses. Inter-
national negotiations have produced better conservation regulations and
methods for dispute settleinent, but the problems continue among fishermen
and fishing nations. Under extended fisheries jurisdiction, it will be possible to
reduce this type of conflict as mechanisms are established to allocate resources
and reduce excessive fishing effort.

�j Marine Recreation, especially boating and fishing, is one of our most
rapidly expanding ocean activities. While data are unavailable, observations sug-
gest that the number of commercial fishermen displaced or iiiconvenienced by
the expansion of port facili'ties to accommodate recreational boaters exceeds
those similarly affected by offshore oil and gas development. Significant com-
petition for certain resources as well as ocean space also has developed between
some recreational and commercial fishing groups. Here, too, with the authority
soon to be obtained through extended fisheries jurisdiction there is
opportunity for the states to work with the Federal Government to help reduce
these kinds of conflicts.

�! Commercial Shippiqg tonnage has more than doubled in the last 20 years
and is expected to double again in the next decade. Super carriers  above
100,000 dead weight tonnage! will increase in number and will change drastical-
ly ocean routes, cargo flows, port developments, and even the demographic

IStatistics used in this discussion under items 3 to a were obtained largely from the report
"The Effect of Increasing Multiple Use of Ocean Space and Resources on World I ishery
Production a«d Extraction," by Robert P. McGeevy, I/niversity of Washington, institute for
Marine Studies, Washington. Working Paper ttst prepar~ d for the 8th Session of ACMRR and
sponsored hy the FAO Depart«tent of Fisheries and the Natio«sl Marine Fisheries Service of
the National Oceanic a«d Atmospheric Administration.



patterns of coastal regions. Electronic and other vessel traffic control systems
will become much more common in areas with heavy ship traffic; and while
these will reduce collisions and gear losses, the added traffic will restrict com-
mercial fishing in specific areas or at certain tiines.

�! Offshore Instalkrrions on the nation's continental shelt areas will increase
dramatically in variety and number in the coming decade. Besides oi! rigs, these
may include air and marine terminals, giant power plants, mineral extraction and
desalinization facilities, other industrial complexes. storage areas  both surface
and submerged!, recreational facilities, and perltaps even cities. Most of these
kinds of structures already exist somewhere in the world. In the United States,
numerous offshore islands are being contemplated. Los Angeles plans an off-
shore airport; and of the 20 to 30 nuclear power plants projected by 1985 for
U.S, marine areas, at least 8 to 10 will be located offshore. Such facilities will
compete for ocean space and port facilities, and create navigational hazards; and
the extent to wtdch commercial fishermen will be impacted will depend on the
area and the degree to which adequate planning has been undertaken to
accommodate all interests.

�! Submarine Cables: Contrary to popular conceptions, communications
satellites will not replace submarine cables; on the contrary, by 1980. nearly
double the existing capacity, or 27 million circuit miles of cables must be added,
Submarine power cables also will increase, especially in connection with develop-
ment of offshore installations such as power plants and industrial complexes.
The major interference of these to fishermen is the snagging of trawling gear.
This does not happen too frequently �8 transatlantic cable breaks in the past l 5
years!, but both fishermen and cable owners suffer severe economic losses when
such accidents occur.

�! Ocean Dumping activities are increasing worldwide; but it is now U.S,
policy to regulate this practice and to develop alternatives to this method of
waste disposal. We can expect to see, in the next few years, the start of a decline
in the ainount of waste materials disposed of in the U.S, coastal areas;
consequently, a reduction in the amount ot fishing area destroyed or rendered
unavailable for fishing. This reversal in the historical trend is already in evidence
in the Gulf of Mexico, where ocean dumping of industrial wastes has dropped
substantially since 1973, Around the United States there are 119 approved
ocean dump sites, 98 of which are used for dredge spoil, The remaining 21
 mostly in the northeast! are used for sewage sludge, industrial wastes, and
construction debris. Most of these dump sites are located in poor or margirial
fishing areas. Thus, the competition for space is minimal. In some areas, such as
in the New York Bight, pollution from ocean dump sites has spread to adjacent
fishing grounds, driving away fish and shelliish or making them unsuitable for
human consumption.



�! Marin Mining. Many coastal areas will see mcreased development of
offshore sand and gravel resources; dredging for fossil shells wiII coritinue
although this is not expected to increase significantly; more facilities for the
extraction of chemicals and fresh water from the sca are projected,' deep-sea
mining is on the verge of becoming commercially viable. AH of these activities
and their associated onshore processing plants arid ship support activities will
add to the competition for ocean space and port facilities used by fishermen.

 8j Offshore Oil anti Gas Deveioprrrenrs. Because ilus aspect of ocean develop-
rnent has had the greatest publicity, there has developed an opportunity for all
vested interests to become organized � resulting in a polarization of mews and
the concomitant fiurry of activities associated with such emotional confrontations,
Regardless, there are many important lessons to be gained, as will be noted later.

Since I 947, 2,075 platforms have been located beyond 3 miles and
additional structures are being built to drill in water from 1,000 to 6,000 feet
These otfshore structures and their land-based termina!s are connected by
pipelines. An indication of the intensity of this development can be realized by
the fact thai off Louisiana there is a total of 4,875 miles of pipelines.

In addition to the movement into deeper waters in the Gulf of Mexico, tiew
areas ofi other sections of the U.S. coasts are in the process ot being developed,
Many of these are in areas of traditionally heavy and productive fishing by both
domestic and foreign vessels, such as Georges Bank in the Northwest Atlantic
and the Gulf of Alaska. For the United States, these offshore areas represent
about I0% of the total known U,S. oil reserves.' but 30"t0% of the world's oil
production is expected to come from beneath the oceans and. again, is mostly
from rich fish producing areas. Thus, the potential for conflict with commercial
fishing operations amply justifies the concerns ot fishermen.

All offshore structures and development create the same generic type of
multiple-use problems for fishermen:  I! competition for space, �! navigational
hazards, �! seabed obstructions, and �! interference with fishing activities. The
net result means that important fishing grounds can be lost, or rendered inacces-
sible to fishermen. The latter would come about because of the need to maintain
sufficient distances from such structures to avoid collisions, especially in heavy
seas or because of poor visibility, such as would occur at night or in fog. Suffi-
cient distance also must be maintained to avoid entanglement of fishing gear in
debris discarded I'rom the offshore structures. Sea bed obstructions, such as
those associated with the underwater completion of oil wells, inactive studs, and
underwater pipelines can cause sizeable econonric losses from damaged or lost
fishing gear. These activities and operations associated with offshore structures
can be particularly serious for bottom trawlers; other operations such as purse
seining and midwater trawling are much less seriously affected,

Geotoiricsl Estimates of Undiscovered, Recoverable Oil and Gss Resources in the U,S.�
U,S.G.S. Circular 725; statistics from American Fetroleum 1nstitute and American Gas
Association.
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Aside from the potentially serious environmental hazards from spills, dredg-
ing, and channelization, nearshore operations supportive of the offshore activ-
ities may, as noted earlier, compete with commercial fisheries for port space,
service facilities, and labor to the point where the fishermen may be seriously
disadvantaged economically.

Having listed the principal ocean activities that conflict with commercial
fishing, and recognizing that the projected increase in such activities has the
potential of creating much more conflict, what can be said about a possibly
increased federal role to help resolve them?

In considering the need for an expanded federal role to resolve multiple.use
conflict problems involving fishermen, it is relevant to review what has been
accomplished in the past. Because of the amount of available documentation,
experience with the oil and gas industry can provide an insight as to how similar
or related future problems might be addressed.

The first lesson learned from oil industry � fishing industry conflicts is that it
is possible to work together in mutual trust, to the benefit of both groups.
However, every possible effort must be made to eliminate or reduce the condi-
tions that can lead to confrontation. Haphazard and rapid onshore development
of support facilities, terminals, refineries, petro-chemical plants, and others, will
create congestion in local ports; excessive and costly competition for labor and
services will occur, not to mention a host of other social and economic impacts
on the local fishing coinmunity. Under such conditions, polarization of views are
certain to develop; thus, greatly delaying workable accommodations.

We can also conclude from oil � fishing experiences that not all activities
need to be located in the coastal zone, Even boat building is not so water-
dependent that it cannot be conducted inland. The location, or relocation, of
such activities to inland areas can take the pressure off coastal regions where
limited space needs to be reserved for essential water-dependent activities.

Many conflicts between fishermen and offshore oil producers in the Gulf of
Mexico were resolved by the oil and fishing industries working with appropriate
agencies. When workable solutions were reached, the necessary regulations were
promulgated by the U.S. Department of tge Interior. Louisiana has pioneered in
this approach and her success has had worldwide impact in terms of achieving
better understanding of the problems and their solutions.

Recently, in New England, the Atlantic Offshore Fish and Lobster Associa-
tion  with data supplied by the National Marine Fisheries Service! persuaded the
Bureau of Land Managmeent of the Department of the Interior to withdraw
from proposed lease sale 71 tracts on Georges Bank totalling 400,000 acres, on
the grounds that fishing on these areas involves techniques which cannot be used
where physical obstructions exist.

In the United Kingdom, good success in alleviating friction between offshore
oil producers and fishermen is apparently being achieved through the Fisheries
and Offshore Oil and Consultative Group, comprised of representatives of both
industries and appropriate government agencies. This group deais with issues of a
general nature and organizes subcommittees to handle specific probleins. Direct
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consultation may be arranged between individual oilcompanies and fishery
representatives concerning specihc problems such as pipeline routes. Small group
meetings in local fishing ports are sponsored by bringing together skippers from
fishing boats and those from supply boats and <>ther support vessels.

To date, there has been no comparable V,S. f'edcral activity which comes to
grips with these kinds of non-environmentaJ issues. Environmental impact state-
ments, required under the National Environmental Protectin» Act of l969
 NEPA'J. deal only indirectly with these k<»ds of problei»s. Yet, wiili the
projected increases in ocean development and recent legislative authoriiics give>i
f'ederal and state governments  the Coastal Zone Management Aci of 1972 [Pub-
lic Law 92-583] ', the Marine Protection, Rescarcli, and Sanctuaries Aci of 1972
[Public Law93-627};the Deepwater Port Act <>f'1974 [Public Law 93-627],' a<id
proposed extended fisheries jurisdiction Jegislatio»!, something more may he re-
quired in the way of pohcy guidance and oilier assistance at the federal level.

NOAA is the federal agency responsible for thc co»servatio» of Jiving inaririe
resources and, as such, is actively involved in assessing the environmental impacts
of ocean development. The National Marine Fisheries Service  VMFS! in NOAA
is intiinately concerned with the problems of recreational and commercial fisher-
men. A case can thus be made for placing responsibility for resoluti<in oi'
multiple-use conflicts involving fishermen in tlie National Marine Fisherics
Service. Such a trend is already developing in s<ime NMFS regions, where local
commercial and recreational fishing groups seek out the Regional Director as tfic
advocate for fisheries in these types of problems. This is because the Regional
Director and his staff generally have good rappori with the fishermen aiid good
communications with state and l'cderal agencies co»cerned with encouraging
and/or regulating those other ocean activities. What riceds io be i»orc ef'feciiveJy
developed is better communication with the ocean developers. There is, in f <ct,;<
catalytic role which NOAA-NMFS can play in getting opposing factioiis
together, and it can involve ai least five major;ireas:

I. Insuring ti~t each group clearly understands
the other's problems and mode of operation.

Direct interaction between fishermen a»d other ocean industries is aii
essential first step in creating understanding and cooperation. Most of' the
conflicts between commercial fishermen and <iil and gas producers in tlic Calf of
Mexico have been successfully resolved in this manner, For exiimple, one of till.
major complaints of fishermen, the presence <if debris on the bottom, can»oi lie
resolved hy regulation, but by a better understanding of tbc problems of' the
fishermen on thc part of the skippers who opera<<'. the support vessels thai
service the offshore structures.

2. Keeping active and open r hannels o/'cotn-
munication among all concerned parties.

As an activity develops in a new area of ocean space, a period of adjusimcnt
will be »ceded between the new user and fishermen. This early period of under-
standing and adjustment must be met with a good atiitude on the part of both



users, thus it is most essential to keep lines of communication open at all times
during this difficult period. In addition, the mechanisms which exist for com-
munication and coordination among governmental agencies must be used fully
and effectively so that the actions of one agency do not create unne»essary
conflicts with user groups which may be anotlier agency's concern,

3. ExpIoring the potential benefits that
can accrue to both grorips,

Fishermen can bring important and valuable skills. such as boat handling and
knowledge of local hazards and weather conditions. to other ocean users. Other
ocean industries can employ excess labor and equipment from the fishing indus-
try; offshore structures can provide fishermen with weather observations, first
aid, and other emergency ineasures, The fact that oil rigs attract and concentrate
fish is;i well-known example of how the activities of one group can benefit
another.

4. Avoiding confrontations that force
a "winner-loser" sihiation,

All parties must work to accommodate tradeiiffs and conipromises that are
based on sound judgment and that lead to rational solutions. Otlier ocean indus-
tries shoulil consult more with fishermen anti with state and local goveriimenis
to avoid last-minute confrontations and to case ihc problems of adjustment
caused hy their mcreased «ctivities. For example, consideration might need to be
given to developing new fishing gear technology or different operating pro-
cedures that could easily be accommodated without seriously al'fecting fishing
efficiency or costs. Essential port facilities arid services of the new industry can
be planned to als» impnive existing accommodations needed by hshermen,

5. Assuriiig that commercial and reer»atio>ral /ishinginterests
get proper consideration in regional econonii» analyses and

plairnbrg ac:tivities that relate to other ocean Industries.

The Office of  'oastal Zone Management, the Oflice oi' Sea Grant, «nd ilie
National Marine Fisheries Scrvicc � coniponerns ol' NOAA cart play aii irnpor-
tant role by proviJing essential data to assure thai fishernicrfs contributions io
thc loc:d culture;ind regio»aI eco»omics;irc recognized and given equitabIe
consideration. I» this c<inne»tion, the Natio»al Mariiie Fisheiies Service ii»J the
Fisli a»J Wildlife Seivi»c arc cooperating witli the Office of  ;oastai Zone
Ma»age»ient in the development of critena wliich states c;i» use to give I'«ll
consideration to all frsliing interests in the devclopi»ent oi state coastal zoiic
ilia[luge ii iciii pliiiis.

In s«ntruary, we are moving into an cra of dr:ir»aticaliy increasing activiiy
and devel<ipme»i throughout niost iii our continental shelf area. This wrI! have a



tremendous impact on the economy and social patterns in many of the nation's
coastal communities, and the ultimate effects are difficult to predict. There is no
shortage of prophets, however, ranging from those who see nothing but gloom
and doom to those who liken the corning decade of ocean development to the
Golden Age of Sail that stimulated the econoinic development of New England
in the mid-1800s. The truth is obviously somewhere between these extremes,
but where and how we end up on this continuum depends on how well we all
plan and work together � a trite phrase perhaps, but nevertheless containing the
truth that leads to triteness. The fact is that there are no major technical prob-
lems impeding ocean development that are boyorid the capacity of science and
engineering to solve. The real problem is in the resolution of social, economic,
and other muitiple-use conflicts. This is perhaps the area the Federal Govern-
ment especially NOAA � needs to address in a more positive manner, to
ensure equitable consideration of our important fishing industries.
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Identification and Mapping of Fishing Banks on the
Outer Continental Sheif of the Gulf of Mexico

DOVGLAS ELVERS

JAMES B. JOH NS TON

United States Departmefft of Interior
Bureau of Land Management

New Orleans OCS Offrce
New Orleans, LA 70113

ABSTRACT

The Bur»au of Land Management  BLM! began leasing in Gulf federal waters for oil, gss,
and sulfur in 1954. Between 1954 and 1971, 23 lease sales were held with the value of the
prospects the principal factor guiding the sales, In l971, formal environmental iinpact
statement preparation began and by 1973 concern for fishing banks, shrirnping areas, ship-
wrecks, snd coral reefs brought about special stipulations in the Florida Middle Ground,
Stetson Bank, East and West Flower Garden banks, and 18 Fathom Lump.

Regional maps of fishing grounds in the lease areas were sketchy and detailed bathy-
metric maps for the Gulf of' Mexico were limited to 1:1,000,000 inaps and Coast si>d
Geodetic Survey  CfkGS! � National Ocean Survey Nautical Charts. The BLM in New
Orleans prepared s series of visuals for impact statements displaying undersea 1'eatures.
These have becoine s popular item for those people not already familiar with Gulf bathy-
rnetric features, fishing banks, and coral reefs,

Much of the information shown on the BLMvisusls was derived from areas shown hy
commercial fishing publications, nautical charts, snd locations given to us by seagoing
biologists and geologists  froin universities, state and federal agencies, and offshore opera-
tors! as well as sport divers snd fishermen.

The National Ocean Survey  NOS! has completed nine 1: 250,000 scale bathymetric inaps
covering areas from the Rio Grande to Florida Middle Ground, These maps are useful guides
to pinpointing many Gulf fishing banks. The precision of water depths, locations, and
configurations of these areas is proving helpful in managing oil and gas operations near these
banks. The 1:250,000 scale maps from the areas of Big Boy near the SEADOCK fairway to
Sackett Bank near the LOOP fairway detail the salt dome related snapper banks along the
shelf edge. Breton Sound, Pensacola, snd Destin Dome sheets detail hsrdbanks, sand ridges,
subm»rg»d channels, and islands important to tishing in this area.

Additional detailed maps on a 1:12,000  t inch � 1,000 Feet! scale have been prepared
for BLM on hsrdhanks in offshore Texas by Texas A 5 M, Lore», and D»cca survey
companies. Fifteen banks from Mysterious Bank off Port Mansfield, Texas to 2f> snd 29
Fathom hanks, directly east of the Flower Garden banks are now available,

Fishing grounds related to bathymetric and geologic features for the Gulf of Mexico can
be arcurstely mapped with modern navigation, side scan sonar, snd narrow beam soundings.
We hope to sdd additional details to fishing grounds hy use of BLM, NOS, and industry data
taken in the course of special studies for impact statements. baseline investigations, archae-
ologic, and geologic hazard surveys for the Gulf of Ivlexico snd South Atlantic continental
shelf and slop».

JNTRODUCTI ON

The Bureau of Land Management  BLM! began leasing the Gulf of Mexico
Federal OCS  Outer Continental Shelf! for oil, gas, and sulfur in 1954. Between
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1954 and 1971, 23 lease sales were held with the value of the prospects the
principal factor 'guiding the sales, ln 1971, formal environmental impact state-
ment  EIS! preparation began and by 1973 concern for fishing banks, slirimping
areas, shipwrecks, and coral reefs brought about special stipulations in the
Florida Middle Ground, Stetson Bank, East and West Flower Garden banks, and
18 Fathom Lump. Figure 1 illustrates the leasing activity in the central and
western Gulf of Mexico. These maps are available as color visuals lor Final
Environmental Impact Statement  FEIS!, proposed OCS Sale W 1.

IDENTIFICATION OF BANKS

At the outset of EIS preparation, regional maps of fishing grounds in th» lease
areas were sketchy and detailed bathymetric niaps for the Gulf of Mexico were
limited to 1:1,000,000 maps and Coast and Geodetic Survey  CkGS! � National
Ocean Survey Nautical Charts. The BLM in New Orleans prepared a series of
visuals for impact statements displaying undersea features. They have become
popular items for those people not already familiar with Gulf bathymetric fea-
tures, fishing banks, and coral reefs. Figure 2 shows the location of such features
as the Flower Gardens, Stetson, Southern Bank and many other banks, Figure 3
is a set of two color visuals constructed for FEIS Proposed OCS Sale &1
showing underseas I'eatures of the northern Gulf of Mexico.

Much of the inforination shown on the BLM visuals was derived from com-
mercial fishing publications, nautical charts, and locations given to us by sea-
going bologists and geologists  froin universities, state and federal agencies, and
offshore operators! as well as sport divers, and commercial and sports fishermen.
A hst of our principal contacts for the construction of visual No. 4,  Figs. 2 and
3! as well as the MAFLA  Mississippi-Alabama-Florida! area is shown in Table 1.

Additional information on fishing bank locations can be gathered for offshore
Texas and Louisiana from the OFFSHORE FISHING CHART series published
by Tidewater Fishing Publications, Inc,, Seabrook, Texas, More detail for the
western Gulf and particularly the bays, channels, and estuaries is given by fishing
charts published by the Bookmap Corporation, San Antonio, Texas. Fishing
information in the eastern Gulf is detailed in two publications by Moe �9o3 and
1970!. We also recommend the foBowing agencies for information regarding
each state and its of'fshore fishing areas

 a! Texas Parks and Wildlife Department
Marine Laboratory
Rockport, Texas

 b! Louisiana Wildlife and Fisheries Commission
Oysters, Water Bottoms, and Seafoods Division
New Orleans, Louisiana

 c ! Gulf Coast Research Laboratory
Marine Fisheries Section
Ocean Springs, Mississippi



Figure 2. Visual graphic 4 for Texas showing undersea features and archaeological sites,

 d! Alabama Department of Conservation and Natural Resources
Marine Resources Division
Dauphin Island, Alabama

 e! Florida Department of Natural Resources
Marine Research Laboratory
St, Petersburg, Florida

Offshore Louisiana oil and gas platform locations are shown by the WELLS
FISHING MAPS published by Fishing Publicaiions, lnc., Houston, Texas, Plat-
form locations farther offshore and the locations of the banks along the edge of
the continental shelf commonly referred to as *'Snapper-grouper banks" or the
"Galveston lumps" are shown by C&GS, National Ocean Survey Charts 1115.
1116, and 1117, The A series of these charts  i.e. 1117A! includes a red lease
block graticule. The Flower Garden banks, Little Sister, and 18 Fathom Lump
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Table 1. List of Primary Contacts

LOCATIONPERSONS CONTACTED AFFILIATION

Corpus Christi, Texas
Sau Antonio, Texas
Port Aransas, Texas

Southwest Research institute
Bookmap Corporation
South Jetty Newspaper
Marine Science Institute-

Untverstty of Texas
Texas Parks &, Wildlife Dept,
Consultant
Department of Oceanography-

Tcxas A&M
Consultant
Attorney
Exxon Oil Cosnpany
Alabama Dept, of Conservation
Dept. of Oceanography-

Texas Ass M
Coastal Environments, Inc.
Mohd Od Company
U.S. Fish & Wildlife Service
National htarine Fisheries Service
National Marine Fisheries Service
Florida Dept. of National Resources
Aquaiife Research
Univetsit y of Alabama
Houston Museum of Natural History
Shell Oil Company
Gulf States Marine

Asheries Commission

Philip Oetking, Ph.D.
Louis Rizzo
Steven Frish man
Donald Wohtschlag, Ph.D.

Port Asansas, Texas
Rockport, Texas
Galveston, Texas

C.E, Bryan and others
Robert AJ dard ice
Thomas Bright, Ph.D.,

and others
Nugent Brashear
Far icy Sonnier
James hleachin
Wayne Swing}e
Richard Geyer, Ph.D.

College Station, Texas
New Orleans, Louisiana
Lafayette, Louisiana
Houston, Texas
Dauphin Island, Ala.

College Station, Texas
Baton Rouge, Louisiana
New Orleans, Louisiana
Panama City, Florida
Pascagoula, Mississippi
Panama City, Horida
St. Petersburg, llotida
St. Petersburg, Florida
Dauphin Island, Ala.
Houston, Texas
Houston, Texas

Sherwood Gagliano, Ph.D,
James Prunty
James Barkuloo
Roif Juhl and others
Larry Ogren
Charles Futch ann others
Martin Moe
Thomas Hopkins, Ph.D.
Thomas Pulley, Ph.D.
Eugene Shinn
Joseph Colson

and John Thotupson, Ph,D New Orleans, Louisiana

MAPPING OF BANKS

The Bureau of Land Management has an interest in the protection of fitsluttg
grounds, particularly fishing banks with unique assemblages ol biota, through

are part of this group of banks caused by an alignment of salt dome intrusions
that were situated at elevations above the level of sediment burial.

Many of these banks are reported to have hard or coralline caps above the salt
layers  Edwards, 1971; Bright and Pequegnat, 1974!, and the conditiotis of the
reefs generate an excellent habitat for fish, Carbonates associated with these
banks have been discussed as early as 1937 by Shepard, and research particularly
on the Flower Gardens began in the 1950s by Carsey �950!, Ekman �953!,
Greenman and LeBlanc �956!, Parker and Curry �956!, Shepard  ]960!,
Pulley �963!, and Stoddard �969!. Edwards �971! reports a history of investi-
gations in "The Geology of West Flower Garden Bank" through 1971. Sub-
mersible investigations of the West Flower Garde~ were organized by Alderdice
in 1972 and the East Flower Garden by Bright in 1974. The locations of these
salt dome related banks generally extend from Big Boy Bank  Fig. 2! in the west
near the proposed SEADOCK fairway to the eastern border of Figure 3 along
the edge of the continental shelf. Leasing for oil anti gas now encompasses the
area near several of these features  Fig. 1!.
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BLM's mu]ti-use functions of managing oil and gas leasmg operations in conjunc-
tion with other values and uses of the Federal OC'S. Much of the early BLM
efforts to protect these areas continues in the compilation of inforlnation about
these areas, such as their exact position, relief, extent, biological assemblages,
and use in commercial or recreational activities. Table 2 lists some of the BLM
requirements for accurate bathymetry in multi-use management of the OCS.

Table 2, Requirements for Accurate Bathymetric Maps Are Listed below as
Used in Managing Offshore Oil and Gas Operalioiis

1. Determination of slope gradients in mudslide areas for geologic hazards.
2. Base maps for plotting individuauy reported geologic hazards, as mud lumps, gas seeps,

and faulting.
3. Determination of bathymetric features such as high and h>w relief areas, fishing banks,

coral reefs, and other features.
4. Determination of high probability areas for shipwrecks and submerged aboriginal

 Indian! living sites.
S. Determination of the upper and lower limits of practical use of geophysical instruments

tion for archaeological and biological survey stipulations.
6. Depth requirements on shunting of drill cuttings.
7. Location of favorable areas for recreational uses  such as diving aud underwater parks].
a. Base map for almoat all Offahore environments! information such as shoaling areas ror

tornadoes, cable and pipeline burial requirements, depth information for tract selection,
depth information for EIS and Sale Matrix.

9. Location of favorable areas for other uses of the seafloor and subbottom.

The original intent of the BLM environmental visuals was to identify:ireas of
important undersea features with a generalized  not site specifIc! accuracy, How-
ever, coral and fishing areas with applicable special stipulations have grown from
5 to approximately 50 in the past year and a variety ot maps, including tlie BLM
visuals, were used to locate these areas until accurate bathyuietric maps of the
operating areas could be obtained.

Under a Bureau of Land Management contract, tlie Natiunal Ocean Survey
 NOS! has completed nine ]:250,000 scale bathymetric maps covering areas
from the Rio Grande River to the Florida Middle Ground  Fig. 4!. These maps
are now available from the Bureau of 1>nd Management, New Orleans,
Louisiana, and the National Ocean Survey, Rockville, Maryland. They were
constructed from original Coast and Geodetic Survey work dating from 1937
and supplemented by modern survey data c<nilributed by oil companies, univer-
sity research, and U.S. Navy surveys.

The Corpus Christi and Port isabel maps  Figs, 5 and 6] contain additional
detailed information from maps on a 1:12,000  i inch-1,000 feet! scale for
hardbanks surveyed by Texas A & M University, Lorac, and Decca survey
companies under contract with the Bureau of Land Management. Fifteen banks
from Mysterious Bank east of Port Mansfield, 1'exas to 28 and 29 Fathom banks,
east of the Flower Garden banks were surveyed in ]974 and 1975. Maps of these
areas are available in the Texas A & M final report to BLM at a scale of
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1:12,000, These data were reported by Bright and Rezak �975! showing the
banks at a preliminary scale. Hospital Bank was previously suiveyed by Oetking
in 1969 for Southwest Research Institute and mapped at a scale of approxi-
mately 1: 6,600.

DETAILING AREAS

Soundings for BLM mapping specifications are contoured at a 2-meter inter-
val out to the 200-meter depth and a 10-riieter interval f' or greater depths.
Identification of low relief areas requires a 2-meiei contour interval. A 1-meter
contour interval would in some cases be more desirable; however, special survey
conditions preclude a 1-meter interval for routine surveying hi varying sea condi-
tions. Electronic navigation is necessary to maintain propertrack-line spacing
and place the survey in the modem network used in offshore oil and gas opera-
tions for precise drill site locations. Narrow beam bathymetry linked with dua!
sidescan sonar and supplemented by minisparker or boomer  vibrating plate!
high resolution seismic profiling is the most feasible equipment for mapping of
bathymetric features.

Surveys that do not utilize the above equipment do not obtain total coverage
of the sea floor or give the flexibility needed to interpret sea floor conditions
necessary for modern map interpretation for continental shelf operations. Most
survey companies use these modern methods and produce multipurpose bathy-
metric and geologic hazard maps useful in decision making in operating near
environinentally hazardous or sensitive areas.

Sidescan operations are normally restricted to water depths of 10 to 100
meters due to towing difficulties  Henderson, 1975!, Precise navigation is gener-
ally limited by transmitter tower height, power transmission, and coastline con-
figuration to ranges of 200 to 400 km maximum. Line spacing is a function of'
navigational precision and sidescan capabilities. Normal line spacing f' or sidescan
coverage ranges from 150 to 300 meters.

Detailed submersible mapping began at the West Flower Garden Bank under
auspices of the Flower Garden Ocean Research Center  Bright and Pequegnat,
1974! and Stetson Bank was studied for Burinah.Signal Oil Co, by Bright, et al.
in 1974.

Detailed studies of the central and southern bank areas are in preparatiori by
U.S. Geological Survey, Corpus Christi and Texas A k M, College Station. Berry-
hill �975! and Bright and Rezak �975! presented summaries of geological
results from BLM funded baseline study contracts in this area. Prior to these
studies only generalized information was avadable for these banks. Early sparker
surveys showed that these banks appeared to rest on a flat lying formation that
was broken by low normal faulting. Some-of the banks  Mysterious, Big and
Small Adam, and the Snapper Bank region to the south! were nearly buried by a
layer of unconsolidated sediment from 10 to 20 meters in thickness. These
banks rise from as little as 4 to 6 meters above the sediments, Only Hospital
Bank  Oetking, 1969! had been adequately surveyed showing the maximum
relief in this area at 22 meters, rising from 7S to 56 meters at the eastern end of
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Figure S. Fort isabei and Brownaville i:250,000 maps NOS NG 14-6  OCS! showing the
southern hardbank areas.

the bank. Most of these banks had been located by C&GS surveys in the late
1930s and the OFFSHORE FISHING CHARTS further defined their locations
by Loran A coordinates and headings from the nearest fishing ports,

It was recognized by fishermen that even a 2-meter rise in the flat ocean floor
in the Port Isabel-Corpus Christi map areas  Figs. 5 and 6! constitutes reliable
fishing areas particularly for snapper  Bryan, l975; Johnston, Adams, and
Foster, 1975!. Inspection of the Corpus Christi and Port Isabel maps illustrates
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Figurc 6. Corpus Christi l t250,000 maps NOS Nri l 4-3 showing the central hardbank
areas.

that the central bank area  Fig. 5! is an arcuate group of banks extending from
Big and Small Dunn Bar  Mustang Island Block A-54! through Hospital and
Southern Bank to a smaller bank in Mustang Island Block A-17I. The southern
banks extend in an arc from Dream through Mysterious and the Snapper banks
region  Fig. 6!,

THE ORIGIN AND FATE OF THESE BANKS

The age of' these banks is relatively young in ternis of geologic time; anti early
Indians could have fished these banks in their infancy  Gagliano, 197S!, The
growth of coralline areas is particularly affected by water depth and temperature
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as well as water clarity and chemistry. Deeper banks could have been shoal
during the last glaciation when the sea level was lowered to near 100 meters  Fig.
7, Fairbridge, 1960! as the ice accumulated to a maximum extent on the conti-
nents, Areas in South Texas and along the Louisiana-Texas shelf break could
have been in an environment similar to the present day Bahatna Islands with
shallow water lagoons and coral growth occurring in arcuate barriers  Figs. 5 and
6!. Banks such as the group including Mysterious and Baker would have become
drowned to such depths  after approximately l 1,000 years ago! that growth m
elevation would essentially have ceased. At that time the lower portions of 18
Fathom I.ump and Stetson would have been situated in shallow water. Now they
are considered to be in a stressed condition by deep submergence. Also on the
borderline hut still producing divergent biota are the Flower Gardens and
Florida Middle Ground. Sea level has n.ot appreciably changed in the past 6,000
years  Fig. 7! and the Flower Gardens and Florida Middle Ground should con-
tinue their status as growing coral banks.

Figure 7. The rise and faH of sea level following the Wisconaln glaciation  rrom tt.w.
Fah bridge, 1960!.

Drilling operations began near these banks in 1974 and protective stipulations
developed by the Department of the Interior will not permit drilling or dumping
of cuttings and muds on the coral banks. Monitoring of operations before,
during, and after drilling, particularly at the Flower Gardens and Stetson Bank,
has commenced The status of environmental stipulafions and monitoring
around the important fishing banks will be the subject of a later report.

Relatively stable sea level and temperature regimes have been advantageous to
the growth of coral banks as well as to man's activities in the coastal zone.
Careful operations around the biologically sensitive areas are a mutually agree-
able situation between industry, federal and state agencies; monitored in most

46



cases by university or private researchers concerned with the environment. The
most dangerous petroleum pollution viewed is the nearly uncontrolled dumping
of crank case oil by private citizens and garages in upland storm sewers, and the
cleaning of tankers while underway or anchored on prominent banks.  Office of
Technology Assessment, 1975!.
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Current Studies toward the Protection of the

Environment in the MAFLA Area

JAMES E. ALEXANDER
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ABSTRACT

Present studies in the Outer Continental Shelf of the Mississippi. Alabama-florida
 MAFLA! area include both benthic and water column sampling. The nature of the work
being conducted within each discipbne  biology, chemistry, and geology! is discussed, espe-
cially the significance of these efforts ss they relate to the protection of the MAFLA
environment.



Contaminant Effects on Biota of the New York Bight

JOEL S. O' CONNOR

MESA New York Bight Project
Narionai Oceanic and Atmospheric Administration

State University of New York
Stony Brook, NY l1794

ABSTRACT

The Marine Ecosysterns Analysis  MESA! project of NOAA was initiated in l973 to
assess the impacts of man's sctbrities and the natural influences on the New York Bight.
Several examples of contsnunsnt impacts on marine resources have been identified rather
quickly;  l! high prevalence of diseases in several species of finfish and shellfish, �! major
alterations in the distribution and abundance of bottom living organisms, �! widespread
diatributiOn in eXCeptiOnally high numbers Of COliforrn and feCal COlifOrm baCteria, indica-
tive of pathogenic bacteria  which findings have led to closure of clam fishing operations in
extensive areas around and landward of ocean dumping sites!, �! presence of trsnsfer-
resistsnt  R ! bacteria which are resistant to broad spectra of heavy metals and antibiotics,
and �! noxious concentrations of suspended particulate material, flotsam and surface
stkks, particularly on beaches used very intensively for bathing and sportfishing.

INTRODUCTION

Even the most optimistic marine scientists now affirm that the wastes of
dense human populations often degrade adjacent coastal ecosystems in solne
respects. The degree of degradation is typically debatable, and varies with many
factors from location to location. In this paper I summarize some of the biotic
degradation observed in the New York Bight  Fig, 1!, a coastal indentation
containing one of the most man-dominated coastal ecosystems in the world. The
combined effects of 18 million people and their energy-intensive activities adja-
cent to the New York Bight have disturbed the Bight ecosystem in several
readily perceptible ways. I have chosen to summarize oniy those impacts which
are already documented convincingly.

Some of the ecological effects were noted years ago by several investigators.
Partial summaries of these earlier observations are in National Marine Fisheries
Service �972!, Pararas-Carayannis �973!, and Buzas, et al. �972!. However,
for the effects summarized below, most of the documentation has been done
during the first 2 years of the Marine EcoSysterns Analysis  MESA! Project by
MESA-associated investigators. Additional ecological effects, beyond those
described in this paper, will undoubtedly become evident with continuing inves-
tigation.

The annual quantities of contaminants now reaching the New York Bight are
impressive: sewage sludge,3 to 4,3xID m /yr;dredge spoils,~7x10 rn /yr;acid
wastes, ~ 2xl0 m /yr; construction debris and cellar dirt,4.5x10 m /yr; atrno-
spheric fallout of: Cd, Cr, Cu, Fe, Pb, and Zn, 3940 to 32,000 metric tons/yr;
plus suspended solids, 49,000 to 500,000 metric tons/yr; and total nitrogen,
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Fig. l. New York Bight, with MESA-defined limits, and innermost portion of the Bight
termed the Apex.

24,000 metric tons/yr; municipal and industrial wastewater containing: oil and
grease, 72,000 metric tons/yr', and total nitrogen, 79,000 tons/yr; runoff and
groundwater influx containing: ofl and grease, 124,000 metric tons/yr; and total
nitrogen, 55,000 me tric tons/yr.

A detailed and useful summary of the sources and quantities of contaminant
inputs to the Bight is given by Mueller, et al.  in press!, from which most of the
above figures are derived.

Given these enormous volumes of contaminated inputs, and their concen-
tration near the apex of the New Jersey-Long lsiand shores, one would expect
most contaminant effects to appear in the Apex. As will be shown, most effects
do seem to be so olocahzed" although the locale is much larger than most
degraded coastal ecosystems.

Ftn Rot Disease

Trawl hauls from the Bight since spring 1973 have yielded five species of
flatfishes: yellowtail flounder  Limartda ferrttgirteaj, summer flounder  Bwu-
licktllys derttarus!, fourspot flounder  Paralichrhys obfongus/, winter flounder
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 Pseudopleuronectes americanus!, and windowpane  Scophthalinus aquosus!
with eroded fin tissue. In addition to these flatfishes, several other fish species
have exhibited fin rot disease in the New York Bight area for several years
 Mahoney, Midlige, and Deuel, 1973!, At least superficially siinilarly diseased
fishes have been observed in the Irish Sea; Puget Sound, Washington, USA;
Sandy Hook Bay, New Jersey, USA; southern California coastai waters, USA;
and the Gulf of Maine, USA  Ziskowski and Murchelano, 1975! and!narra-
gansett Bay, Rhode Island, USA,  Levin, Wolke. and Cabelli, 1972!.

The causes of fln rot disease in the Bight are still uncertain. Its histopathology
in winter flounder has been studied by Murchelano �975! who characterizes fin
rot grossly as a progressive necrosis of the anal and dorsal fins and, less frequent-
ly, of caudal fins. The fin and fin rays are eroded, with congestion and hernor.
rhage of blood vessels in the fin remnant  Fig, 2!, While the causes of fin rot
remain unknown for Bight fishes, Murchelano �975! seems to have ruled out a
primarily bacterial etiology. However, Levin, et al. �972! have defined the
bacterial etiology of  another?! fin rot disease in winter flounder of Narragan.
sett Bay, Rhode Island.

Since 1973, winter flounder seem to have ihe highest incidence of ftn rot in
the Bight. The seasonal incidence in this species, illustrated in Figure 3, is signifi-
cantly greater inside the Apex than outside during the spring of both 1973 and
1974  P ' 0,01 using the t test on arc-sine square root transformed data!. The
same test indicates significantly more diseased winter flounder in the Apex
 P ~ 0.01! over all seasons combined  Ziskowski and Murchelano, 1975!. The
reason for higher incidence in spring  Fig. 3! is unknown.

Diseases of Crustacea

Some species of crustacea also contract pathologies of their gills and exo-
skeietons. The exoskeletal "shell disease" of lobsters  Hornarus americanus! and
rock crabs  Cancer irroratus! appears to occur primarily in specimens on and
near the benthic deposits of dumped sewage sludge and dredge spoils  NMFS.
1972, Sect, 2!. Further, the areas of skeletal erosion were primarily on the
appendages where contaminated sediments would be expected to accumulate
 Young and Pearce, 1975!. Equal numbers of crabs and lobsters from relatively
uncontaminated areas were exposed, in aquaria, to organic deposits taken near
the sewage sludge and dredge spoil dump sites. and to clean sand substrates by
Young and Pearce �975!. Skeletal erosion appeared in all crabs and lobsters
exposed to both of these contaminated sediments, but none of the crustacea
held on clean sands developed any pathology. Histoiogicai sections of the
diseased animals revealed "pitting and cracking away of the [exoskeletal!
laminae" and, in advanced stages, the exoskeleion was replaced by an external
blood clot. The lobsters exposed to sewage sludge also exhibit gills fouled with
granular material; their chitinous covering is often eroded and the underlying
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tissue is killed  Young and Pearve, 1975!.
A similar shell disease of the caridean shrimp, Crattgon septemspr'Ftosa, was

found to be common in the inner Bight and Raritan and Sandy Hook bays
 Gopalan and Young, 1975!.

The percentage incidence of these diseases in crustacea of the Bight Is not
known. However, Young and Pearce �975! have pointed out that potentially
significant mortalities might occur from the effects of gill fouling and necrosis
combined with low oxygen concentrations over wide areas of the Apex. The
latter phenomenon has since been documented even tnore precisely by Segar,
Berberian, and Hatcher  in press!.

Degradation of Benthic Invertebrate Assemblages

Essentially all students of coastal ecological itnpacts of contaminants agree
that benthic invertebrates typically show marked local changes in community
composition. Such impacts were documented around sewage outfalls in Biscayne
Bay, Florida, by McNulty �961!, off California hy Greene and Smith �975!,
Smith arid Greene  in press!, and around the dredge spoil and sewage sludge
dump sites of the Bight by NMFS �972!. Coinmercial-size surf clams  Spisuirt
solidissimtr!  larger than 3 in. or 7.6 cm! are unusually rare in an area of about
520 nautical miz �,550 kmz ! surrounding the Apex dump sites  IvlESA, 1975!.
Based upon recent intensive sanipling, MESA ittvestigator5 have begun to
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quantify the degree of reduction in species diversity and abundance of benthic
macrofauna in the harbors south of New York City and the Bight Apex where
sediments are most heavily contaminated. McGrath �974! has summarized the
benthic ecology of Raritan and Lower bays, noting especially the unusually low
densities of macrofauna relative to comparab1e unpolluted areas, Pearce and
Radosh  in press! have summarized the historical work on benthic niacrofauna
of the Bight and preliminary results of some MESA cruises, Figure 4 illustrates
the unusually low densities of macrofauna in Raritan and Lower bays, and in
some sediments of the Apex most modified by solid waste dumping. Some of
these most contaminated areas also have unusually little diversity in species
composition  Fig. 5!. The high contaminant levels and extended flushing time of
the bays south of New York City cause greatly depressed macrofaunal densities
and species diversity throughout these bays. However, despite the great volumes
of dumped and waterborne materials settling in the Apex, average and high
densities of macrofauna are widespread, often with species diversities typical of
unstressed areas.

Another illustration of contaminant effects from sewage sludge dumping is
given in Figure 6. This figure shows the human artifacts taken from the stomach
of one white hake  Urophycis tenuLs! caught near the sewage sludge dump site.
This and other fish species clearly eat injurious artifacts if presented along with
their normal diet of benthic fauna.

Bacterial Contamination

lt has been known for some tune that shellfish near the sewage sludge site
may contain unacceptably high concentrations of coliform bacteria  Buelow,
Pringle, and Verber, 1968!. A circular area of 6 nautical mi �1 ktn! radius
around the sewage sludge dump site was closed to shellfishing in 1970 by the
U.S. Food and Drug Administration  FDA!. ln 1974 the FDA expanded this
closure area as shown in Figure 7 because of bacterial contamination from ocean
sewage outfalls and seaward flow of contaminated waters from Lower Bay and
other bays  Meyer, 1974, personal communication!.

A recent study has provided significant insight into the correlation between
bacterial concentrations of bathing waters and associated illnesses. This epidemi.
ological study compared beaches at Coney Island and Riis Park of the Rock-
aways. Given data from 2 years, the rate of gastrointestinal symptoms  vomiting,
diarrhea, nausea, or stomach ache! among swimmers at Coney island was signifi-
cantly higher than that of non-swimmers. A significant difference between swim.
mers and nonwwimmers was not found at the "reJatively unpolluted" Rock-
aways beach  Cabelli, et al., in press!. These workers also found that, while even
carefully defined coliform bacterial concentrations were not the best indicator
of disease rate, waters with coliform concentrations of 200 MPN/100 rnl resulted
in gastrointestinal  GI! disease rates of 34% of the bathers, and 1-2% of "severe
attack" GI rates  Cabelli, et al., in press!. Thus it is clear thai, at least in the
"barely acceptable" bathing waters studied on Coney Island, fecal contamina.
tion of bathing waters continues to be a public health problem.
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Widespread usage of antibiotics has contributed immensely to the cure of
disease throughout the world over the past 30 years. However, this widespread
usage has resulted in strains of pathogenic and coiiform bacteria which are
resistant to relatively high concentrations of the antibiotics. Resistance to
normally toxic heavy metals has also evolved in some bacteria, One form of
resistance, called the R factor, can be transmitted among several genera of
bacteria. Coliform bacteria, for example, have been found not only to transmit
the R factor, but also to serve as a reservoir through which pathogens, for
example, Sabnonella, will become resistant to antibiotics  Anderson, 1968; and
Grabow, Prozesky, and Smith, 1974!. Coliforin bacteria from the Bight have the
transfer resistance factor  plasmid! i'or heavy metals and broad spectra of
antibiotics  Koditschek and Guyre, 1974!. A portion of the protocol used to
deterinine the incidence of multiple antibiotic and metal resistance in coliforms
is illustrated in Figure 8.

The presence of multiple antibiotic and metal resistance in coliform  and
perhaps other! bacteria in the New York Bight is not viewed by public health
experts as a public health hazard. However, this rapid evolutionary response of
bacteria to contaminant concentrations is now worldwide, and constitutes a
serious public health problem under some circumstances  Grabow, et al., 1974!.

Aesthetic Impacts

Among the most significant contaminant impacts in the Bight, and elsewhere,
are those which disappoint man's expectations about his piece of ocean and
coast; about the marine areas which are readily accessible. While aesthetic
impacts may not pose public health hazards or degrade biological communities,
large numbers of people feel strongly about these unpleasant visual, auditory,
tactile, or olfactory attributes of their forseen-as-natural environment.

For instance, despite the lack of turbidity measurements in bathing waters,
superficial observations can verify that the waters south of Fire Island become
much more turbid as one approaches New York Harbor from theeast. The Fire
Island beaches of Hernpstead Town and others further west, including New
Jersey, are at times seriously fouled with debris ranging in size from cigarette
filters to large planks. The intertidal beaches of' the Apex are commonly fouled
with large numbers of "tar balls" which are viewed as noxious by beach users,
That essentially no effort has gone into the documentation of these contaminant
effects does not diminish their significance. These aesthetic kinds of environmen-
tal degradation as perceived by the public seem to be fully as significant as some
of the more conventionally measured impacts.

DISCUSSJON

Several biotic effects clearly arising from human contamination of the inner
New York Bight have been summarized. These indicators of maririe environmen.
tal degradation are of the sorts summarized by Sinderriiann �972!.
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Fig. 7. Shellfish closure areas ht the New York Bight as of May 1974.

Investigators are commonly cautioned, and appropriately so, about attributing
to contaminants the major changes in abundance, distribution, or attributes oi'
marine organisms which arise so frequently from natural causes. Because these
natural fluctuations are commonly so great in comparison with contaminant
effects, reasonably sophisticated and time consuming experimental designs are
often necessary to clearly distinguish contaminant effects from natural effects.
Thus, the presence of so many marked biotic effects which are unequivocally
due to artificial contamination of Bight waters and sediments, based upon
studies of only 2 years or less, emphasizes the unusual degree to which man has
come to modify this area of seacoast. The natural benthic cormnunities have
been drastically modified over at least 150 nautical miz �14 kmz!, and 244
nautical miz  838 kmz! of open ocean bottom have been closed to shellfishing.
Ocean dumping appears to be the principal cause of these effects and most of
the others summarized, although other sources of contamination are con-
tribu tory,
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Fig, 8, Bacterial culture and discs saturated with heavy metals and antibiotics. The dark
zones  zones of inhibition! around some discs indicate effective toxicity, Bacterial growth
up to some discs indicates bacterial resistance to the normally bacteriostatic compound on
the disc. This culture is resistant to five antibiotics.  The figure is courtesy of Dr. Leah Kodit-
schek, Montclair State College, Upper Montclair, N.J.!

The most obvious, readily documented contaminant impacts in the Bight are
all associated with bottom deposits of dumped material, except for the fouling
of surface waters and beaches. Yet, most of the contaminants entering the Bight
are from non-dumping sources, These more diffuse sources of contamination
 riverine transport, surface runoff, and atmospheric faHout! result in more
subtile biotic effects than those of the more concentrated dumped materials.
Thus, additional biotic indications of artilicial contamination may become
obvious after more lengthy observations.
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ABSTRACT

Twin trawls have been utilized by a few commercial shrirnpers aud refined through sea
trials by Sea Grant programs in North Carolina snd Georgia. However, South r:arolina
shrimpers have not invested in the new equipment. Two-seam nets were used on a vessel of a
class �0-59 ft.! which was thought could benefit most from twin trawls. The 2-tnonth
demonstration was designed to indicate the economic feasibility of utilizing the tvnn trawl
for brown shrimp harvesting in shallow water  less than 30 ft.!. The analysis of results
through partial budgeting indicates that this gear increases yield sufficiently to justify the
additional investment on vessels of similar horsepower and length.

INTRODUCTi ON

Most gear research on the shrimp otter trawl has concentrated on improving
the catch efficiency of the net itself  e.g., Marinovich and Whiteleather, l969',
Seidel, 1969!. In contrast, the recent twin trawl experimentation does not repre-
sent an effort to improve the efficiency of the trawl net design itself, Instead. ~t

iContribution No. 55 from the South Carolina Marine Resources Center. This investigation
is a result of extension work partially sponsored bv NOAA Office cf Sea Grant, Dept. sf
Commerce, under Grant No. 04-6-158-44009.
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is basically a return to the principles which motivated trawler owners in the
South Atlantic states and Gulf of Mexico to switch from pulling one net to two
nets during the late 1950s. The benefits of double-rig trawling to fishermen also
seem to apply to the twin trawl. For example: �! By allocating the catch
among more nets, the crew's ability to handle the gear increases because the nets
and doors are smaller for the same effective trawl sweep. �! It is also beiieved
that the double-rig trawling design increases the bottom line's linear contact with
the substrate compared to the single-rig design. The second factor is also appar.
ently important in the twin trawl design  Dave Harrington, personal com-
munication!.

Although there was some twin trawl experimentation by trawler owners in
the South Atlantic states and in the northern Gulf of Mexico in the 1960s, nor
until recently did it gain the interest of the industry in the Southeast  Bullis and
Floyd, 1972; Harrington, Bartlett, and Higgins, 1972!. The increase in fuel costs,
especially during 1973, has probably contributed to this recent interest. Prior to
the drastic increase in fuel costs, shrimpers frequently repowered their vessels
with larger engines or replaced the vessel with a larger, more powerful vessel in
order to pull larger nets. The scarcity and high cost of capital in 1974-75 to
finance such new purchases also encouraged shiimpers to evaluate the suitability
of twin trawls as an alternative means of increasing linear contact of the net with
the bottom. In the Carolinas and Georgia, the choice of increasing vessel size
 length! and consequently horsepower has an additional disadvantage since many
vessel owners like to maintain the alternative of fishing in the shallow estuarine
and near-shore waters. In South Carolina, this particular phenomenon is re-
flected in the length and horsepower of resident vessels  Tables I and 2!, Many
vessels  Table I! are less than 69 feet in length, with about 59% between 40-59
feet. The twin trawl may represent an additional alternative for trawler owners
for increasing the vessel's fishing power without concurrently increasing capital
needs.

During 1973 and early 1974 South Carolina trawler captains made such fre-
quent requests of the Sea Grant Extension Advisory Prograni for twin trawl
information that a demonstration was arranged. In May, 1974, the trawler
Captain Gene, owned by the University of Georgia, conducted a demonstration
of twin trawls for shrimpers at four South Carolina ports. Subsequently, meet.
ings were held with captains to explain net designs and show a film which
included scenes of the gear operating underwater. The demonstrations and
meetings were held to provide enough information about various aspects oi' the
gear that each captain could decide on its usefulness in his particular operation.
In 1974, only one captain invested capital and time in twin trawls following the
meetings. Apparently, three factors were at work:  I! captains had received
sufficient information and rejected its use in the near future, or �! the meet-
ings and demonstrations were imperfect substitutes for a full scale commercial
test, and 3! undoubtedly the financial losses during the 1974 shrimp seiison
increased the reluctance of owners to risk new gear experimentation then. That
year produced losses ranging from $6,658 to $13,610 per trawler  Roberts,
1975!.

66



Table 1. Registered length of double-rigged shrimp trawlers licensed as resident
South Carolina owners during fiscal year July 1, 1974, to June 30, 1975

Accumulated
Percent

Length Class
PercentNumber

.3
3.2

13.9
43.7
72.4
92.6
98,5
99.9

19 and less:
20-29:
30-39:
40-49:
50-59:
60-69:
70-79:
80-Greater:

.3
2. 9

I 0.7
29. 8
28,7
20. 2

5. 9
1.4

1 8
29
81
78
55
16 4

Prior to the 1975 shrimp season, the president of the South Carolina
Shrimpers Association identified, via a request for a commercial test, that the
second factor was responsible. The commercial demonstration would fit the
industry's learning profile by permitting shrimpers to reach other shrimpers.

Table 2, Reported horsepower of double rigged shrimp trawlers licensed as resi-
dent South Carolina owners during fiscal year July 1, l974, to June 30, 1975

Accumulated
Percent

Horsepower
 Crass! PercentNulnber

69 and less:
70.11 9:
120-149:
150-164:
1 65-1 89:
1 90-279:
280-399:
400 and Greater:

2.6
1'7,0
22.9
32,9
61. 3
79.4
96.0

1 00.1

2.6
14.4

5.9
10.0
28.4
ie.i
16. 6
4,1

7
39
16
27
17
49
45
11

PROCEDURE

67

The demonstration was conducted with nets designed by the two captains
participating and purchased by the Sea Grant Extension Marine Advisory Pro-
gram. The participating captains thought the twin trawl was best suited to the
brown shrimp fishery from mid-June to mid-August. A demonstration to isolate
the merit of the gear was designed as follows: �! A trawler with low horse-
power, comparatively slow towing speed, and restricted outrigger length was
equipped with the twin trawl gear. Such boats are numerous in South Carolina
and have comparatively few means of increasing productivity. �! The catch of
the boat equipped with the twin trawl was compared with that of a standard
double-rig trawler. �! The two vessels trawled the same area for equal
periods. �! One captain controlled, when both trawlers were shrimping, the
fishing time and duration of the trip. �! Weekly reports on the productivity of
both trawlers were provided.



This procedure tended to equalize stock availability, captaiii's skills, and pro-
ductive fishing time in order to focus on the gear's performance. Although
Chleborowi«z �974! evaluated the twin trawl s benefits in North Carolina i'rom
an engineer's standpoint, he made no attempt io elinunatc the effects oi cap-
tain's skills, number of trips, and area fished.

Two captains from Shcm Creek near Charleston, South Caiolina, agreed to
assume the risk of working the gear during the brnwr> shrimp season and to
conform to the above procedure. The South Seas, a 56-toot trawler with a
l80-horsepower engine and 36-foot outriggers, was the test boat, During brown
shrimp season it would normally pull 60-fooi iwo-se,im nets, The South Seas
worked under the direction of Wally Shaffer, Jr., captain ot the comparison
vessel, Carol El. Thc Carol El is a 70-foot trawler wiih 325 horsepower which
during brown shrimp season pulls 75-foot two seam nets. The authors assume
that the Carol El has a higher fishing power coinpared to the South Seas dire to
its higher horsepower.

RESULTS RELATING TO GEAR EFFICIENCY

The South Seas and Carol E! conducted thc demonstration from June 28,
1975 to August 22, l975 on grounds between the north jetty of Charleston
harbor and Capers Island, The specitications of the iwo-seam twin trawls with
which the demonstration began are shown in Table 3. The nets were designed
and built locally to acquaint local nei builders with the design and to attract their
attention to the demonstration, The towing speed ot the South Seas, while faster
than that experienced with conventional 60-foui two seam nets. was not up to
expectations. One of the four nets was moclified io specifications shown in Table
3 and compared for productivity to a net with the original design. There being
no production differential, the remaining nets were similarly modified, After
these modifications ihe towing speed on the South Seas increased to thai of the
larger Carol El. Apparently the reduced webbing decreased the hydraulic drag of'
the net.

Two minor adjustments which were made iii early July had a significant
beneficial effect on the ease with which the gear was worked. T' he four doors
were 5 feet by 30 inches with 3/4 by 6-inch ruiiners. Initially the «oncern was
whether or not two such doors would spread the twin 33-foot nets. Excessive
spread was experienced as evidenced by the iriside doors tangling frequently
behind the vessel in spite of adjustments made in the towing cable's length. Paint
was sprayed on the inside doors after each adjustment to identify the degree of
success. After several trials, "windows" were cut in the iiiside doors to achieve a
25% reduction in surface area. A second adjustmeni proved successful in correc-
ting a minor but aggravating problem, A highly buoyant line with a plastic float
attached was used between the bags to prevent the bag straps from becoming
tangled in the chaffing gear,

The second net modification indicated in Table 3 occurred in the last week of
August. White shrimp began to comprise most of the catch at the end of the
third week in August. The captains modified the wings in one of the nets and



Table 3. Specifications for two-seam nets used in Sea Grant twin trawl dernon-
stration, 1975

 footrope length: 33ft., 1 4 inch mesh, 12 thread twine!
lteln Original Modification

¹j ¹2

Top body
Bottom body

275 meshes
257 meshes

240 meshes

216 meshes
240 meshes
180 meshes

Taper  top & bottom!
Body depth

2:1 3:1

150 meshes 150 meshes200 meshes
22 wide, 55 deep
20 jib.
22 wide, 75 deep
20 jib.

40 wide, 55 tong
20 jib,
20 wide, 75 long
20 jib.
95 meshes

50 wide, 55 long
20 jib.

30 wide, 75 long
20 jib.

120 meshes

Top corner

Bottom corner

Bag 95 meshes

'Fssentialty this is an 80 mesh wing at 2'.1 taper from where the body saws to the
end of the corner.

added more floats in an effort to improve capture ot white shnmp. This proved
to be unsatisfactory Although the nets were removed from the South Seas on
August 27, the data in the economic presentation to follow ends with the
termination of the brown shrimp "season." This "season" was defined by indus-
try simply as the emergence of white shrimp as the majority of the catch, i. e.,
August 22, 1975.

RESULTS RELATING TO ECONOMlC CONSIDERATIONS
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The determination of production relationships and the specification oi' rele-
vant variables in the production process is 8 passion of firm management-
oriented economists. No attempt was made to make the demonstration pre-
viously described into a tightly controlled research project on production rela-
tionships. To do so would have dampened industry interest in conducting the
demonstration as a means ot self education. As it turned out, the shrimpers had
designed the demonstration to isolate the performance of the twin trawls sepa-
rate froln stock availability, fishing time, and skill of the captains involved. This
does not fully satisfy the econometrician whose job it is to statistically test
production hypotheses based on cross section or time series data. The demon-
stration did not provide such data but did generate useful information. The
shrimper as a decision-making businessman is concerned about the components
of a particular decision and their associated dollar amounts. To this information
he will naturaUy apply his own preference function for risk and discount rate.

Information on fuel consumption, gear costs, days fished, and weekly catch
was collected on the two trawlers for both the l974 and l975 brown shrimp
season. Table 4 indicates the results of the 1975 demonstration and the previous
year's shrimp catch. In 1975, the twin trawl equipped South Seas surpassed its
1974 performance with two conventional 60-foot two-seams  Table 4!:  I! For



Table 4. Comparison of productivity of twin trawls during May 28 � August 22,
1975, Sea Grant demonstration

TotalCarol E]South Seas

1974
days fished
catch  Ibs!

19'75
days fished
catch  Ibs!

43
11,773

43
22,514

86
34,287

43
8,438

43
12,300

86
20,738

Notes.

1. South Seas - Carol El comparison: 1974, 11,773 lbi'. 22,514 lbs. = 52'go, '1975, 8,438 lbs.
12,300 lbs. = 69+

2. 1974 versus 19'75 individual comparison: South Seas. 8,438 lbs. 4 11,773 lbs. � 72%;
Carol EI, 12,300 lbs. ~ 22,514 lbs. = 55+
3. South Seas production as percent of total: 1974, 11,773 1bs, 34,287 lbs. = 34%, 1975,
8,4381hs.. 20,738 lbs. = 41'

2Assumes the Soutlt seas' production compared to the Carol El'r production in the 1975
period of study would have been the seine as in 1974 �2k! if conventional two seams were
fished in 19'7 5  .52 X 12,300 lbs. = 6,396 lbs.!.
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the same period in each year with an equal number of trips, theSouth Seas
reached 52% of the Carol El's production in 1974 and 69% of the Carol El's
production in 1975. �!While production feH between 1974 and 1975 for
identical fishing ef'f'ort for both trawlers, the South Seas produced 72% ol'whai
it had in 1974, while the Carol El reached only 55% of its 1974 production.
�! If one were to view the two boats as a unit owned by one captain, a relevanl
comparison would be that the South Seas produced 34% of the trawlers' tota1
catch in 1974 and 41% of the combined catch in 1975.

The partial budgeting technique will enable a dollar estimate of twin trawl
feasibility based on the information available. A partial budget is used Io gener.
ate decision information that concerns only one part of the business, e. g., the
brown shrimp season. Essentially the technique involves combining cost and
production information on the contemplated change in the business. The total
pluses and minuses are compared to reveal a riel beneilt or cost. Cost informa-
tion for the atlalysis is presented in Table 5. For comparison purposes the partial
budget is arranged to simulate the choice facing a captain as Io Ihe feasibility of
purchasing new twin trawls or conventional two seams. The partial budget for
the decision to equip the South Seas and similar boats with twin trawls or
conventional two seams is as follows: �! Increased costs?  The cost of the twin
trawl gear! $2,947.50 �! Decreased costs'  The cost of conventional two
seams! $1,926.75 �! Increased receipts?  Twin trawl production, 8,438 lbs.,
at $1.44 per lb. heads off! $12,150.72 �! Decreased receipts?  Conventional
two seam production in 1975, if proportional to 1974 catch, 6,396 lbs., at $1.44
per lb. heads off
 $9,210.24 �! Potential gross benefit is decreased cost plus
increased receipts: $1,926.75 + $12,150.72 = $14,077.47 �! Potential gross
debit is increased cost plus decreased receipts: $2,941,50 + $9,2l0.24 =
$12,157.74 �! Net benefit: $14,077.47 � $1~,157.74 = $1,919.73.



Table 5. Twin trawl and conventional gear costs for brown shrimp itsliing in
Charleston, South Carolina, May 1975

Twin Trawl
Quantity Cori

Conveii tio«al
Quantity Cost

Item

S1,897.74
SS9.94

2 189.90
500t 205.00
152 'I5.92

Sl i46.89
713.86

Nets
Doors
Dummy sleds
Cable  ft.!
Chain  f t. !
Misceuaneous

 splices, thimbles!

2 4 0 0
i 20 66.00

19.00

Sr 92e.76Total S2,947. So

rA spare net was built to facilitate testing of modifications. li isrecommerided that ihe five nei
approach be adopted commercially.
tNecessary for middle bridle on twin lrawls.

SUMMARY

The demonstration reported in the paper was a blend of Sca Crant Extension
expertise and native intelligence provided by industry participants. The need
evolved from extension work over an 18-month period. The demonstration
would not have been successful without the problem specification phase,
Industry participants focused on gear efficiency improvements and economic
feasibility consideration. The gear and economic findings of the demonstrations
suggest increased use of twin trawls on similar boats for brow«shrimp in South
Carolina,
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The net benefit of using the twin trawls Junng this 7-week period of !975
was $1,9l9,73, The implication from this demonstration a«d partial budget is
that twin trawls will pay their way. If the assumption cited in footnote 2,
although plausible, fails to please the puritanical, the information can he ar-
ranged in another manner. A comparison of the costs of the two gei« types
reveals that twin trawls would require additional initial i«vestnient of $ l,020.75.
With e average brown shrimp price for the June to August 1975 period for 41-
to 55.count sizes in Charleston being $1.44 per pound, the break even catch is
approximately 710 pounds, Thus, 710 pounds more shrimp would have to be
landed for the same effort if the additional investment were to be repaid in one
season. Captains expect the useful life of nets to be at least two seasons on the
shrimp grounds in South Carolina. Consequently, the increase<i catch necessary,
at 1975 prices, to pay the additional cost of the twin trawl gear would he
approximately 710 pounds.
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Abundance and Potential for Fisheries Development
of Some Sardine-like Fishes

in the Eastern Gulf of Mexico'

EDWARD D. H !t/Di='

Oivisirrn <rf Rtrrlogy and Living Resources
Roserlstiel School of Manne and . 1trnotpheric S< ience

University of iffianti
1lfiami, FL 33149

A BST RA .'T

A survey of eggs arid lurvue of sardine-like fishes wus carried out to the Fastern <sulf uf
Mexico fr<im 1971 t» 1974 to determine adult biomass of these fishes and to evaluate their
poten<ial vield tii c<immercial fisheries. '['he aggregate spawning biomass of sardine-like
tishes w:«approximately l. i million nietric toov during that peri<id. Thread herring
 opisrrt<ttt<rrt<t ordtntrot! biomass averaged 241,000 inetric tons: scaled sardine  H<trengu a
ruguana! hiomasS Sv«raged 184,000 metriC tons; and round herring  Frn<metts re'rerl rneari
biomass was .'>79,000 metric tons. 1«to estimates v,eri i>htain«d f<ir Spanish vardirie
 Sardin<dl<t spp.! bi»tnas», hut it may be about 250,000 metric tons. The m<inhad<n
 trr< v<rortiu spp ! reiuiurce apparently is small in the Easter<< Oulf a»d its biomass was iiut
estimated. '1'he p<itentiul, maximum sustainable harvest or all sardine-like species on:in
annual basis likely d<ies not exceed 525,000 metric tons from the I:astern Gull' of Mexico.

1NTRODUCTION

Sardine-like fishes arc abundant in the I.astern  .'ulf of Vfexico.  'atihes ot'
thcsc fishes could add significantly to the Gull incnhaden fishery, and thus make
valuable contributions to fishmeal and oil produition in the United States.
Among spccics that have been considered in this respect are thread hernrig
 Opisthortema oui num j, Spanish sardines  Sar<h'nell spp.j, scaled sardines  Barett-
grtla jaguarM j, and round herring  Etrumeus teresa. The thread herring, in partic-
ular, was thought to have good potential f' or fisheries development  Bulfis and
Carpenter, 1 968; Fuss, Kelly, and Presi, 1969. Klirntt. 1971: Wise, 1972!. How-
cvcr, there were no reliable estimates of stock sire 1'or any of these fishes in ihc
Eastern Gulf of Mexico.

The Sea Grant program at the University of Miaini beg.ui investigating ltte
sardine-like  clupcid! stocks in thc Eastern Gulf during 1971. Surveys of clupeid
eggs and larvae werc carried out 1'rom 1971 through 1974. thc major oblective
being to obtain estimates of adult spawniiig si<>ck. and lo delermine lisheiy
potential. 1 gave an earlier report on those surveys in which I justified thc
technique, gave background informalion on survey developmenl, and made some
preliminary stock cstiniates  Houde, 1973!. 1'isliery-independent stock esti-
mates, obtained fi om cgg and larvae surveys, have proved lo he 0 good ter hniq»e

t This paper is a contribution from the Rosensti«t Sih<i»l of Marine and Atnt<>spheric
Science. University ol Miami, Mien>i, I'lorida 33 l49.



for obtaining bioinass csltmates. I stimates wit tiln Jn order of magnitude of true
stock size, wlicn iio fishery exists I'rom wliich extensive l>iological or catch-etfort
data can he ohtairied, arc possible using this rttcthod. Other objectives of the
surveys were to determine spawning areas and spawning seasons 1'or the various
spccics, aiid to investigate thc biology of carly lit'e stages.

METHODS

Survey nicthiids and data summaries for tlie 17 cruises were recently pub-
lished  Houde, et al.. in press!, Houde �9731 also oittlined methods used tii
collect fish eggs and larvae to obtain abundance estimates. A tiital »f%7 plank-
ton collections was made using double oblique t»ws of a 61-cm paired Bongo net
sampler with 505-lent and 333-turn mesh nets. The sampling area ranged from the
10-m to the 200-m depth contour ncarshore to more than 230 km oi'fshore! in
ihe Eastern Gulf. M»st stations were located inside the 50-m contour  Fig I!.
Station data for each cruise have been tabulated and charts illustrating positions
of each station have been drawn  Houde, et al., in press!. Seasonal abundances ot'
fish eggs, fish larvae. and zooplankton volumes 1'rom 1972 to 1974 cruises were
illustrated on contour charts  Houdc and Chit ty, in press!.

Estimates oi annual abundance of spawned clupeid eggs were obttuned to
determine adult biomass. Saville �964! and Ahlstrom �968! have discussed the
rationale that allows the relationship between number ol'spawned eggs and adult
standing stock to bc deterinined. In addition tii estimates of spawned eggs it is
necessary io know the relative fecundity  eggs spawned per g»f body wgt! and
the sex ratio ol the stock. I determined relative fecundities from gonad analyses
and assumed that sex ratios were one to one. My estimates of' annual spawning
werc obtained from thc plankton collections, using techniques similar to those
described by Sette and Ahlstrom�948! and Smith �972!. Estimating errors arc
large using these techniques, but I believe that niy staiiding stock estimates of
adult thread herriiig. scaled sardines, and round herring will he useful to predict
potential for fishcrics development of these stocks.

RESULTS

Stock estimates were obtained for thread herring, scaled sardines, and round
herring, I was not successful in obtaining stock estimates for Spanish sardines
and made no atteinpt to estimate menhaden biomass in the Eastern Gulf', Men-
haden eggs and larvae werc uncommon in our plankton collections, leading me
 o believe that thc biomass is small in this area. Spanish sardine eggs and larvae
were common but ilic possibility of two species being present, the inability to
define the spawning season, and dii'ficulty in estimating relative tecundity inade
it impossible to estimate stock size.

Thread Herring

Thread lierringspawn during the spring and summer inonths in the Eastern
Gulf, The season probably extends from April through August iiver tnost of this
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Figure l. Sarirpting area and stations fur Gull' ol' Mexico i~hthyuptJukton cruise:, froin
1971 to 1 974.

area, but some spawning may occur as early as February in the southeasteni
sector. This corresponds well with the spawning season reported by Fuss, et ai.
�969! who deterrluned the spawning season 1'iorii examinatioii oi' gonad devel.
opinent in adult thread herring from the Eastern Gulf rif Mexico. 1 collected eggs
when sea surface temperature ranged from 22.5 to 30.S C. Most spawning i>cours
within 30 miles of the coast and virtually all spawning is within 60 miles of the
shore. The distribution and abundance oi' eggs for Jurte-July 1973 is igustrateJ
in Figure 2. Spawning was most intense between latitudes 2' 00'N and 28 00uV
 Ft. Myers to Tampa Bay!. Egg distribution dale indicate thai the biggest part iii
the adult spawning population is loca ed there duriitg lhc spring and sunimcr
months. Kittnear and Fuss �971! repiirled north-~outh migr:itions by ihread
herring in thc l;astern Gull'. They fouttd schiiiils tnigrating north in spnng arid
south in fall, presumably in response to changing temperature conditions. Sucli
inigrations must occur, bul it scents appareiit front iny cgg;ind larvue distri-
bution data that a large part of the populaiii>n remains in the Ft. Myers-Tampa
Bay area even in thc summer months.
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I !!<urn 2. !!!sir!hut!<>n ai<d abundance <>f thread herr»<g  Oru««<»<e»<a r>sl<>tum! eggs dunng
Ju«e-July 3 97.3 i» i!ie I:<<ster» C! ulf <>f Me>«e<>.

L'stitnutes ol' tt!reed herring egg ahundttnce werc <ihinincd for 1971, I 97:. dr!<1
1973  T;!hie I!. Thc uiinuul spuwning estiri!;ties rt»!ged fi<»ii 14.l x 10 I-
1 IO,t3 x IO eggs. Biomdss cstimutes, h;ised oi! «ggs sp;iwncd, iunged from.t lov


 ? I' 47,000 metric loin   tn. t. I iii 197 ' io .> 7 ',000 ii!. t. ir! 1973. The I <J >;l
esll�!atc nlrllost certninly is;3 poor onc hcc;Itis< 11<!rlic;il!c Ague~ intcrrilpt d tile
ol!c ci't!isc sche<iulcd nt tile peek oI !lie tlllcu<l Ilcrliiig spiwi!lilg sc;<soli 111 Jiinc
ol tliul yc;ir, The»ic;in bioni;iss csttn!rite l<ir I'!, I,<t!d 1<�3  T,thlc 2! is 41,000
i�. t,

The estit!i;iles thnt I have i!bt;i!i!cd;irc only Iot,!dolt stocl . It is possihle tliu;
soi»c purr ol !lie Iuvcnil» stock ot threiid lieiiing, .ii!<i i<Iso ot' i!ther <rlupeid<,
coul<I c<intriht!rc Io tl!c lishublc stoc! ii! thc f»!ster!! <'iilf. Tlic tish»hie l»<»i!uss
�33y hc gieutcr ilia<! thc,id»It hiomuss il' Ii	 lcs !h.<ii onc !c;ii <ild  Ic~s ili;»'
Jpp n?xiI�!n tcly I 10 l1!n! Ill I<.'t!gth ! sic ticccpt II !le ! o .I tlshc i y 1 lowevci . it seen «
unlikely the  tlic tish»hie stool ot' tlireu<l tier»ng> <»3 I lurid;!'i <vest co,«t col!le
h;! v c c x co c d e <I 4 5 0. 00 ! i i ! . I.. fro i 31 I '! 7 I I < ! I '1 7 l .



Table l. Estimates of annual spawning and adult biomass fiir three species of
clupeid fishes from the Eastern Gulf of Mexico

BIOMASS
 motrin tons!

SPECIES EGGS SPAWNED
ix IP12!

YEAR

109,000
47,000

372,000

32.4
14.1

110.6

Thread Herring 1971
1972
1973

Sealed Sardines 1 ts,000
148,000
387,000

1971
1972
1973

4.1
39.1

102,6

Round Herring 718,000
131,000
287,000

1971-1972
1972-1973
1973-1 974

111.0
19.4
42. 5

Scaled Sardines

77

Scaled sardines spawn during spring and sulnmer in the Eastern Gulf. The
spawning season apparently begins in March and continues through August. A
few eggs and larvae were collected in a February cruise in 1971, south of latitude
26 00'N, indicating that some spawning occurs during winter in the southertl-
most part of the survey area. I believe that spawning prior to March is negligible
compared to that in April through August. Scaled sardine eggs were collected
when surface temperatures ranged from 21.01o 31.0 C, They were lnost abun-
dant within 20 miles of the coast, where water depth was less than 20 m. There
was no single area on the Florida west coast where spawning was observed to be
most intense.

Distribution and abundance of eggs in the May 1974 cruise  Figure 3! reflect
the nearshore occurrence of this species. In that cruise several stations were
sampled where water depths were only 4 to 10 m; these stations were located
closer to shore than any in previous survey cruises, Biggest catches of scaled
sardine eggs were made at those stations; mean abundance there exceeded mean
abundance at regular stations by a factor of 1.85. I believe that scaled sardine
eggs were undersampled during most of the survey cruises because our stations
were too far offshore. This could have resulted in an underestimate of scaled
sardine biomass, perhaps by as much as 30%. There was no evidence, based on
the May 1974 cruise, that eggs of other clupeid species werc more abundant
nearer to shore than at our regular stations.

Scaled sardine annuai spawning estimates ranged from 4 1 x 10 eggs tn
1971 to 102,6 x 10 eggs in 1973  Table I!. The apparent increase in spawning
between 1971 and 1973 probably is real and may represent 8 recovery of this
population from the severe red tides of 1971 in coastal areas of the Eastern
Gulf. Adult biomass estimates ranged from a low value of only 16,000 ttt,t. to a
high of 387,000 rn,t.  Table I!. Mean biomass for the 3 years is 184,000 m,l. If
the stock was underestimated by as much as 30%, because of undersampling,
then the mean estimate might be as high as 263,000 m.t,



Table 2, Estimated potential yields of three species of ciupeid fishes froin the
Eastern Gulf tif Mexico. Estimated yields are given for three possible levels of M,
the naturil mortality coefficient.

SPL' :I I' S Ml;AN BIOVIASS I<STIMATI',li MAXIMUM SUSTAINABLI-: Y IXI.I3
I'.STIMATI' < tllcldc lot>s!
 tnclrie tuni! M=0.50 M=0.75 M= I .00

Tl>read Herring

Scaied Sardines

241 000

I ><4,000

60,2 50

46,000

94,750

'90,375

69, 000

142.1 25

I 20,500

9 2,000

189,500>t<><tnd Herring 379,000

Aggregate P<ttential
Yield 20 i,000 402,000301,500

1971 and 1973 data only.

Round Herring

FISHERY I'OTEN1'I Ai.,

Aggregate biomass of thread herring, scaled sardines, and round herring, based
on the sun> of the three mean estiniates, is 814,0IIO m.i. In addition, the stot:k of

Round herring spawn during the cooler months in the Eastern Gulf. Eggs
were collected fn>m Novcmbcr to May; peak spawning took place dunng Janu-
ary and February, Eggs were present when s<irface temperatures ranged from
18,5 to 26.5 C but most were collected when surface temperature was less than
25 C, Fore �971! reported spawning by this species fr<!m December to March in
the Northern Gull' of Mexico, mostly between thc 25- and i10-m depth con-
tours. Eggs were collected in our survey at stations between the 30- and 200-m
contours. but most were found where depth was less than 100 m. The ilistri-
bution and abundance of eggs in January 1973 are illustrated in Figure 4. Some
spawning probably occurred beyond the limits of' the survey area, but the major
part of  he adult population is found on thc c<>nti«ental shelf between 100- and
200-km ol'fshore. Tiicre were two areas of intense spawning. The more impor-
tant of these was west of Tampa Bay �7 30 N lo 28 30 N! and the second area
was north of Dry Tort«gas �5 00 N to 25 30 N, 82 00 W to 82 30 W!  Fig. 4!,

Total eggs spawned during three seasons w«re estimated, ln f971-1972, the
estimate was 111.0 x 10'2eggs, in 1972-1973 ii was 19.4 x I012eggs, and in
1973-1974 it was 42.4 x 1012cggs  Table 1!. Adult biomass estimates
corresponding to those egg estimates were 718,000 m.t� 131,000 m.l,. and
287,000 rii.t. Tlic mean estimate for the three spawnitig seasons was 379,000
m.l. Althtiugh thc estimates are nol very precise it is apparent that a large ztocl
of this species >s present in the Eastern Gulf.
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1'igare 3. Distribution and abundance of scaled sardine  Harengula jaguanaj eggs during
May 1974 in the Fastern Gulf of Mexico.

Spanish sardines must be large, perhaps about the same size as the threadherring
stock. Ii' the Sparush sardine adult stock is 250,000 ni.t., then the aggregate
clupeid biomass is about 1,100,000 m.t. in the Eastern Gulf. Menhaden biomass
apparently is small, but it would contribute some additional amount to the stock
estima te.

A prelinlinary estimate oi potential annual yield can be obtained from the
biomass estimates using a technique proposed by AlversonandPereyra �969!
and Gulland �971 and 1972!. They proposed that a potential yield estimate
could be obtained from thc relationship,

Cmax =" M ~o

where C = maximum sustainable yield
X = 0,5, the fraction of initial stock size;it

which maximum sustainable yield can be obtained
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Figure 4. J>iStrihutii>n and abundance Of roun<i herring  Firn»>ens rereSJ egg> during
ianuary 1973 in the Eastern Gulf of Ivte><icn.

M =' the instantaneous rate of natural m<>rtality
B = the initial stock size  i.c.. tlie virgiii biomass'!0

My mean estimates of stock size can bc;i'sumed to approidinate the virgin
biomass because none of the stocks is significaiitly exploited. No estimates ot IV/
are avai!;ib!c f' or any of these stocks. Because tlicy arc virtual!y unexploited, M-
Z, the total mortality coefficient. Total annual in<irtality of subtropic;d and
tropical clupeid spccics is high, M often bciiig in thc range 0,50 to 1.00  e.g..
Bevertori, 1963!, which corresponds to ann»i! mort;ility rates of 39 to 63'!~.
Setting M cqua! to 0.50, 0.75, and 1.00, I have calculated tlic potential annual
yields f' or thread hearring, scaled sardines. a>id round herring  Table 2l Fst>.
mated total aggregate potential yield ranges tr<»» 201,000 to 402,000 ni.t., iioiie
of these species sccms capable of supporting a tishery exceeding 200,000 tons, >n
an annual basis. lf Spanish sardine bioinass is '50,000 m.t., tliey could contnb-
ute from 62,500 to 125,000 m.t. to tile anno;il yield, raising the total aggregate
yield to u niaximuin of about 525,000 m,t.



The mortality coefficient  M or Z! could be h>gl<er than the v«lucs that I iiavc
used in Table 2. Short-lived fishes with life sp«ns <>I' fri>m 3 t<i 5 years irught f>e
expected to have M values exceeding 1.00  Tan«ka. 1960!. If tlus is true for any
of the Eastern Gulf clupeid stocks, then my est>mites ol potential yield are too
low. For exaniple, if life span is 4 years, the«M would equi>1 «pproxiin«tely
1.15, and my yield estimates should be increased by 15%, Good data on age
structure «nd niortality rates ot the Eastern Gulf clupeid stocks need to bc
obtained in future research on these fishes,

CONCLUSIONS

A large potential fishery res<>urce is preserit >n I.hc E«stern Gulf tli«t likely
could support a 500,000 m.t. annual yield, Although «<inc of thc stocks see~s as
abundant as Gulf menhaden in the Nortliern Gulf of Mexico, in aggregate Easi-
em Gulf clupeids must total more than 1,000.000 m.t. A leg>1 ban i>n purse
seining, excepting baitlishing, within 3 leagues <>1 the west Flonda coast and;i
lack of kriowledge of availability of fisli are coristr«inta i>n development of these
fisheries. The purse seine ban makes it impossible to harvest sc;>led sardines, and
a large part ol the thread herring population «lso is inaccessible. Round herring
and much of the Spanish sardine resource «ic locaicd olfshore but ruby he
unavailable to standard purse seining techniques. Unless there is;i combination
ol' change in Florida law and advances in fishery iechnology, Ilie latent clupeid
resources in the E«stern Gulf may rein«in undeveloped Ior many years.
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Aquarium Fish Hobby: Its Impact on the Economy
and Environment of Southern F/orida

C. R1C11ARD RO81NS

Division of Biology and Living Resources
Rosenstiel School of Marine and Atmospheric Science

University of 14'urni
Miami, FL 3/149

The purpose of this paper is to call attention to a fishery that exists for
tropical marine fishes for use in aquaria. Like other fishencs there are both
recreational and commercial aspects, the recreational fishery being represented
by those persons who go into the fie/d to coflect fishes for their own use, the
commercial fishery being represented by those who sell their catches in local or
distant markets. Unlike most fisheries, the gear employed is essentially the same
in recreational and commercial fishing, Some may doubt or question thai such
fishes qualify as commercial fishes, but certain species may be sold for $ >0-$30
apiece in northern markets and the total value per year runs into many millions
of dollars in return to the fishermen alone. Obviously these are fishes ol'ci>nsid-
erable value.

I have recognized for some time that some basic conflicts were arising that
inevitably would lead to legislation and control of the fishery, The difficulty is
that viable statistics are unavailable and, in fact, are not now being kept, a very
poor basis for initiating legislation. Also, legislation concerning most fisheries is
initiated by state and federal agencies. Municipalities may act to close areas to
fishing but do not alter the basic fishing law. The fishery for marine tropical
fishes is subject to control at all levels and contn>l is being imtiated at the local
level without state guidelines. The aquarist attempting to capture fish for l»s
home aquarium may soon encounter a bewildering array of laws as he seeks his
fish from one locality to another along our coast.

lt is my hope to gather data on this fishery a»d t» encourage the state in iis
efforts to this end with the aim of seeing a position paper prepared on the topic
for presentation to the Florida Chapter of ilie American Institute of Fisheries
Research Biologists for approval and publication. The aim is to provide»ceded
guidelines and to prevent unnecessary or undesirable legislation.

This preliminary report is to describe the problems as l see them aiid io call
for accumulation of proper data by which the fishery can be evaluated, particu-
larly with regard to the following;  a! biol<>gical impact of the fishery;  b!
economic value of both recreationaJ and commercial aspects of the fishery to
Florida;  c'1 social conflicts;  d! iniscellaneous matters such as educational needs,
forums whereby aquarists can discuss the problem with agency officers  both
state and federaJ!, the need for basic bological studies on the major tish species
and an assessment of available biological kni>wledge of all fishes of present or
potential value in this regard.
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THE NATURE OF THE I ISHERY

Types of Fishes
A wide variety of fishes are sought including gohies  Gobiidac*!, sleepers

 Eleotridae!, blennics  Blenniidae, Clinidae!. demoiselles  Pomacentridae~!,
angelfishes  Pomacanthidae'!, butterflyfishes  Ciiaeiodontidae '!, fairy bass]cts
 Gramm<dae~!. grunts  Pomadasyidae!, soldierfishes  Hol<>ceniridae!, sweepers
 Pempheridae!, goatfishes  Muliidae!, topminn<>ws  Cyprinodoiitidae!. In all,
several dozen f'amilies and more than IOO species are involved, though the r<um-
ber most intensively iislied and traded in Florida is currently about 50. In the
list above, those with an asterisk include thc species most often sold commer-
cialJy and exported io northern markets. Ivfost of' the species are short-lived, witli
a life spar> of or>e to several years and with a rapid population turnover. None is
an endangered species and the nature of the fislicry is such that none is going to
be threatened by either recreational or commercial aspects of the fishery. The
situai.ion in Florida is not to be compared to southern Calit'amia  especially
Catalina Island! where small populations  outp<>sts! of fishes inore corn»io» to
the south are subject to intense collecting activity. Garibaldis  Hypsypops
rr<hrc«rrda!, for example, are highly visible, briglitly colored fish and their remov-
al f'r<>m a cove or section of coast, though n<>t endangering the species, does
detract from thc generai scene. California has,i narrow, steep rocky shore and
shelf, and thus the flshing efl'ort is concentrated in a miich sm:ilier zone than in
Florida.

Gear

The gear used in the fishery is varied. Some collectors use smafl dip nels I'over
very fine mesh! and jars and rely on their ilcftness to capture prey. Others
employ a variety of slurp guns', essentially suction tubes of clear plastic with a
pistol-grip release and an attached container ii>to which ihe prey is tumbled.
Chemicals are used to stun fish which then are recovered, and placed quickly in
good water tn a jar, Chemicals are expensive and are employed iii small a<nounts
 a few cubic centimeters at a time! through a squirt bottle. They are particularly
successful for hole-dwelling species. Such applications do not aifect surrounding
areas and are not an environmental problem. The State r>f Florida Department of
I<iaturai Resources has been studying this problein arid thc results of their stu<hes
should soon be available  Edward Jovce, personal communication!.

Location of the Fishery

Almost all oi Fiorida's coastline is involved in th>s fishery but the major
effort is from Palm Beacli  where the nearness of the warm Florida Current to
the shore provides suitable temperature for tropicai species! through the Florida
Keys. Elsewhere in the United States, most activity is in Hawaii and California
but fishes are caught along most of the eastern seabo;ird in the suinmer when
lenses of Gulf Stream water bring juveniles of tropical iishes into coastal waters.
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t.;vcn in Florida ihc populations ol' snme speci«s iiortli nf the Keys are tempo.
rary, being established each suinmei as the walei waims and di~appeari»y, during
cold winters when the temperature drops sud<tenty. Wt>y shoiild not an ef>her-
meral res<>urce of this type be utilized' ?

Conflicts aiid Value

Conflicts betweeii the fl>st>ery an<i ottier gi «ups iti;ii «se ij>e sanie ei>viroii-
rnent exist under certain circumstances. Coflccting;i»tivity nf;iny sor> is not
compatible witti tlic purposes of underwatei <rails wt>icti ar«sct oui l'or itic
education and enjoyment of those whn want t<> dive i«i<i observe or photograph
but not coflcct. Such areas are very limited, lii these aiid <><hei limited lugli-use
areas, coflccting activi ics can be distracting a>i<i lncaI:ireas caii hc depopuhitcd.
reducing the value ot' these areas to other users.

Where;is most lisherrncn purchase tackle and bait, itiose wtio collect rn:irine
tropicals purchase swim>rang and diving gear, t,«>ks, air, eic.. A club outing ca>i
take up many motel rooms. Food is purchased and boats aic rented. so the
impact in an area especially during slack perin<ls in tn«rism can be consideriible.
Data on numbers of man hours spcni in coflcciing.;ind dotlais spent foi .iaiis-
portation, room, h<>ard, boat and gear rental, tinct other inerchandise are needed.
and the c<>lie»tio>i ot' such data should be und»i taken by tile clubs thernselv»s so
that they can demonstrate effectively to the st;ite th» »conn>iiic value ot rheir
activity. Data on numbers, kinds, and doHar value of fislies ciiugtit are»ss»iitial
and the Srate of Florida Department of Natur:it Resoiirces apparcn ly already is
working in this cnd. With regard to the e<>mmeieiat end <>i tlie tistiery, cstiniates
ot taxes icceived from thc state froin lish sate<, and the value <>f ihe fishery to
the transportation industry are needed. Tropical tishes c<>mprise a major item ol'
air transport in Florida though probably only a sn>att per«entage of this in< olves
marine tr<>picals collected in Florida.

FinaHy l emphasize that l have discussed only tishcs Probtcitis involving the
collection <>f I'oiiil and ol.her invertebrates and espe»i;illy the collection ot tive
in<>Husks for their st>cHs iiivolve a different sct ot problems and coral collecting,
in particular, ean be extrcmcly damaging to the cnvironnient

CONC LUSI ON!

1. The collection nt manne tropical tishes for personal use a>id sale c<>nstiiutes
a bona fide fishery.

The fishery does not involve species important to other tisheries nor does it
involve eiidangercd or tlircaicned species.
3. The flsheiy t>as no impact relative to itic biol<>gical su cess of aiiy iisli
species.

Int'or>nation is needed relative to the econnnuc iinpact in l'torida nf botti
rccreati<>iial and e<>inmercial aspects ol ihc fisticry. Man days. dollars spent on
t'ond and lodging, boat and gear rent>it. and thc purchase nt' aquarium prn<tucts
are afl rel»vant t<> this impact.



5. Information is needed and is currently being acquired by the Department of
Natural Resources relative to the effects of chemicals on coral and on the fishes
coll ec te d.

6. Regulation is required only where there are direct contlicts between this
fishery and other recreational uses such as nature trails and underwater photog-
raphy. Except for such areas, there is no a pnori basis for excluding this fishery
from state and national parks and monuments or reserves.



Progress toward Management of the Atlantic Bluefin Tuna '
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The Atlantic bluefin tuna  Thunnus rhynnus rhynnus! is a wide rangi»II,! ong
lived species, and a popular and important multiple-use resource. Over iis hroaii
range it is the object of a variety of sport and commercial fisheries, both long
term and recently derived. In recent years, concern about severe declines in
catches in many fisheries has been followed hy iiitcriiational recommendations
and the United States' actions to manage and conserve this resource. Tliis report
outlines Atlantic bIuefm tuna management progress tliat has hccn made in thc
U.S. through November 1975, This progress is discussed under three c;itcgories:
Regulations and Management, Catch Statistics, and Research,

All tonnage weights in this report are in short tiins; short tons x 0 9G 18:=
me tric tons.

REGULATIONS AND MANAGEMEIvlT

International
International action to manage has come iron> tlie International Commissioii

for the Conservation of Atlantic Tunas  IC AT!, formed in 196?, The U.S. is
one of 15 member countries, At its November I'�4 meetmg, ICCAT modified
and adopted a U,S, proposal that became efIective IO August I?75 as iin ICCA I"
recommendation. This recommendation spcciiicd two actions:  I! that taki~g
and landing of Atlantic bluefin tuna less than  ~.4 kg, �4 Ibs! should he
prohibited  with incidental catch tolerancesl. anil �! that fi>lung mortalities bc
limited to recent levels for I year. This reciii»me»dation was extended Ior ii»
additional 2 years tit the November 1975 meeting oi' lt CAT.

ln the westcni North Atlantic, meetings were held early in 1974 and 1975
between representatives of thc U.S. and Canada regarding maiiagcmcni of Atlan-
tic hlueftn tuna. Unilateral action resulted fit>rn each country. as catch restric-
tion recominendations in 1974 and regulatioris i» 1975.

 'ontribtition Number 449. Southeast Irishertei t.'enter, Miami laboratory, National
Marine Fisheries Service, NOAA, Miami, I'L 33149.
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United States

No regulations or rc«ommcndations thai vvould >c>t<ict thc ca>eh of' Atlantic
bluelii> tiina ex>s ed t'or U.S, waters prior t<> I'>74 I he I'>74 catch rcs riiti<>ri
recommcndatlor>s Ior U.S. f>shermcn were based oii gear  ype by area, ar>d are
su»>marired as f'oIIows;

Cape Co<f and r><>rr'h -- Based o» giant tuna, usually heavier  lia>i 300 Ibs, the
purse scir>ing quota was set at 225 sl>ort tons  ca li75 fish!; "other commerc>'il"
catches at a quota of 250 short toi!s  ca 750 f!shf; spoi  f>sf!>»g with i>o q<i<>ta
but a tag-and-release rcc<>n>mendati<>n.

,' fit-.4 f<rrr ir U..'> � 8>scd on smalI <>r scho<>l tuna, <isually we!ghing less thaii
115 Ihs, tlie purse scinii>g, quola w<>s set al. 1200 i<>i>s, and minimum an<1 maxi-
!»um sizes of 14 and 115 Ibs; sport fishcrmc» v,'ith a hiig limit scl at one lish per
angler pc>' day,;i»d»>ini»>um aiid maxin>ui>i sizes as foi purse sc>ners,

These rcc<>r»n>endations were published t » tl>c Isla ionid Marine Irislieries
Service i» the Federal Regis cr �4 June I <�4! I'hey were»ot widcfy publi«ized
except to l»irsc seine operators. Our interpret;<lions of' lf>eir cffec s are d>scusscd
<i»dcr  lic sectioii on catch s at>sties.

Tlie State of Massachusct s adopted rcgulath>»s in 1<>74  o limit the catch of
giant hlucfin in waters off' Massa«liusetts. Ttiesc iequircd the adva»ce liccrising of'
fisher!»en and the rcp<!rtirig of all htucfin li!i>ifcd»i M;>ssacfiusctts. No i>thc>
slates actively par>>cipated in Atlantic bluet>n ti>n.> reg<>la Ion  I»ring 1'>74 and
1975.

ln carly 1975, proposed regulations for the  .>k!ng >I hlucfii> werc publ>shed
in thc Federal Register  ' April 1975, 18 April I q75! These werc pieparid in
anticipation of the poss>hie listing of thc bluclii> as,i lhreatc»id species under
lhc L>idaiigcred Species Act of 1973. 'I'his acti<>i> was;ibrogated hy subsequent
federal Iegisf;> ion that established lhe Atlantii Iu»as Convciitio>i Act of Io75,
Public, Law 94-70. The President signed this A«i into law on 5 Aiig<ist 1975. The
Act and its regulati<>ns beca!nc effective upon publicatioii in tlic Irederal Rcgistei
�3 Augusl 1975!. Its appare!!  effects o» the I'>75 tishing seas<>n are disciissed
under the sec i<>n oi> catch sti>iisti«s. The catch iis>iictioi>s weri based priinarily
oii catcli quotas hy weigh  ranges and gear typei. They:irc ou>li»cd in Tabli I.
Weight Restrictions

The U.S. regul:i i<>ns supported thc ICCAT icio»»iie»datio» to prohibii the
taki»g ot' bluetin less than 141bs r<nind weigh  if'ish less than 2; cars old!. Tliese
younger tiii!a arc vciy susceptible to over-fish»ig, arid i.his calcli restrict>on will
help incrc<ise the catches of larger bluefin. Th<> U.!>. regiilatiuris fiirthcr l>roliib-
i cd lhe tak!ng ol' btucfin betwcc» 115 a»d 300 lbs  the weight «lass referred to
as mediurr>s!, This weight cl;iss, presumably reprcscntii!g d!!ec! rccrui n>cnl  o
the spaw»ing st<>ck, app;ir<»>tly lias been scv«iely i>educe<i by hshing and h;Is
been relatively rare in II.S catches in recent yc,i>s. Tolcranics werc pe»iiiitcd,
howcvci,  ;>s ii!«id«>ital ciilches! for taking these  wo weight classes by tw» kii>ds
of gear o»ly. Piirsc seine vessels fishing for Atlan ic bluctin bclwccii 14 aiid 115



Table l. Outline of ICCAT recommendations and <>t  >.S. <egulations t<>r takin Arliinii;
bIuefin luna under Ihe Atlantic Tuna Convention Aci of 1975  Put>lic Law 94.'li!, by
v-eight class and gear type

U.S. BLl! LI IN I UNA Rt:. iL LATIONS IP L <�.7i!i

roi t:R xvc!.
�<2 < >f i<>r:>I
weight <>f »>her
i>>I~ pc>' 1> >p,
i>cr,'i 0 du y s
i»r traps!

TOI.I.'ir sl>i< F
 I per
a rig tc r,
per day,
inc iu de <I
in total!

ToLL'RANor.
  I 5'7<i in
number or
4<5 in weight,
included
in total!

NO CATCIIC 14 NONE

4 pcr
a<>gicr,
per da>

1 	 ER ANC I':
�',  of iui;d
we<ghi ot oihci
fisl> per i<>p:
per 30 dJys
f<>r Ir«p'>!

LIMIT I< 0
 resrric re d
fishing
mortality
to recent
I eave is

N<a VL'1,100 TONS14-11 5

IOI ri!t ANCI
  ",' o I 1 o [ JI
«e>gi>i <il uih< r
I'<st> p<r i«p:
per >0 days
i<>r >r;>ps!
irO C I: ILXN  I
12'l >f i<>n>I
'<'92etch> <>I <>li>e<
tish I>cr <r>p'<
per <0 d»vs
I'< r rr >ps!

'rOI.I.RANCE
�5 "/s in
number or
4~« in weight,
inc lu de d
in iora1!

'COLI ItANCL
 I per
angler,
per da>
include d
in total!

L I M IT I ' I!
 us above! V<>NI115-300

200 TONS 2,2 50 81.1	 I IN I LI NA
 r>o morc thar> '20<1 <>f
these fr >m .>»uth <>f
f h:<rh:>n>. !d<>ssa<'ha<cits!

LI M IT I:12
 as above!

! 300

lbs were allowed tiiieraiices beyond tliese li»»is iiot io cxccc<lcilhcr Is'> of th»
tolal nuinher or 4 1 of the totai weight taken <»i;iny <>ne Irip. Yersoiis,i>igling
t<>r bluetin between 14 and 115 lbs were ailowccl I<> lake»iic largci a»J»ric
smaller lish per d;iy. In addition. pcrsoiis <>r vessels I'ish»>g f»i species <>ther Ih;in
hluehn  with any year! were allowed lo iiicide»iaily t;ike blue!i» ot miy sine tli;<I
did not cxcccd ',«if tlic tot;11 catch pcr trip i per >0 <1;iy peri<>d I<>i ti"ip<1

Quota»

Thc total flu»Itis tor wciglit c,ttcgories h! ge,ir type;irc given in I.ib.e I
special provision fr>r bluefin greater than 30 ! tbs siipulatcd It>ut ri» i»oic Iliini
00 ol' thc total quot,>   .'50! co«lrl hc takeii,oiiili <it';I liric extending!r in> the

entraiicc to  ',hatharn llarhor, Massachusetl>. e.isi i»io Ihc Ailiiiitic Occati Bt»c-
fin oi,iny size iliat were lakcn 11s i»cider>l;ii c.!tell< y were i»elude<I in th<iii
reSpeCtive Weight-gear Class qii»tas. Wllcre applicable.

Seasons
The <east>n l<!r catchiiig hluetiii hy,ill;ill<><val>le k»>ds ol' ye;«was <>period <>ii

I janu;»y I'�3,;Iitttougit thc regulations <licl il<>I t>eco»1< cllcctivc iiiiiil 1.'
August 1'�5. Tlic purse seine quot.i l<>r s<,'li<><>l II»l.< in>f1.ill<',><iy hect> c~<'co<tert
when the regulatii>ns hcc;ir»e ett'ective,,»><3 ilic .c,»<>n sv.is closed wlicii Ilie

x<!

ICCAr 11AN1! C LAR INCIDENTAL
WEIGIIT R!-'COMMENDED PURSE AN  'L!hlO I IIARPOON,  no> t'ishing f<>r

 LBS! CATCH LIMlTS SEINE  ROD gt REEL! HAND LINE! bIuefin runa!



regulations were published in the Federal Register The season 1'or purse seining
for blueftn greater than 300 Ibs was closed ini September 22 by notice in the
Federal Register  September 24! after the catch of ilic last sct exceeded the
quota. The season for fishing for bluefin gre;itei th;in 300 ilbs by other thari
purse seining  essentially by hand gear! was closed on September 16, by
p«blication ol' this closure notice in the Fedciaf Register  Septcniber 121. There
was no closed season for angling for bluefin bei.ween 14 and 115 1bs,

Enforcement

The 1975 regulations became effective late in thc fishing season. There was
one incident of' enforcement arrest  where a vessel was apprehended for purse
seining after that season closed!. One state participated in lenforcetnent
through a NMFS contract to make late and p»st season boat patrols off khode
Island. NMFS enforcement personnel made late and post season cutter patrols
 with the Coast Guard! and air patrols in Cape Cod flay, and checked dealers,
processors, markets, and air freight companies i«New York and New England.

CATCH STATISTICS

Although some catch statistics of Atlantic bluefiii tuna landed along the
northeastern U,S, have been recorded since 1947, total numbers. weights, and
most of' the specific size and gear records prior to 1975 are fragmentary and
incomplete. A major effort of' the Southeast Fisheries Center Miami Laboratory
toward management of the Atlantic. bluefin tuna has been lo improve catch
statistics. Records f' or 1975 are more comprehensive .ind complete titan any
prior year, but further improvenients are needed. The catch records are discussed
under seven categories: purse seine for school iuna, purse scinc for giant tuna,
sport fishiiig for school tuna, hand gear fishing 1or giant tuna, traps, other gear
calches o  schiiol tuna, and other gear catches of giant tuna. Total U,S. catch
estimates;md rccords by gear type and gener,il fish size for 1?73, 1974, and
1?75 are given in 'Iable '2. V,S. catch estimaies for regulated weight classes by
different gear types for 1975 are given in Table 3

Purse Seine for School Tuna

Fishing by V.S. purse sciners in 1973 was unrestricted.
Thc I?74 catch was 13'k, less in total weight iha« in 1973, and was 27.5'y'. less

than the recommended catch quota, Two factors promoted this lower calch:  I!
most purse seine captains voluntarily restrictecl their catches of the relatively
abundant one-year-old agc group, and �! availability iif' older fisli was limited by
their relative scarcity and bad weather.

The 1975 catch by U.S. vessels was 72'7i. Iuglicr thaii rnandaied by the 1975
quota. Only about 10'7v of' the total number of bluet!in landed were l-yeai.old
fish, weighing less than 14 lbs. With the exccpii»n of 58.1 tons, the entire V.S.
catch for 1975 was made prior to August 13 when the regulations became
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Tahle 2. O.S CatChcs ~!f Atlantic hluefin tuna fOr !973, 1974, and 1975, by gear type for
generai fish size in numhers of fish and  vetght in ah~it tons  Estimated values are followed
by a i! ii>tcr!ski

1975 CATCHGEAR TYPE 1973 CATCH 1974 CATCH

Purse seine

 schiiol tuna!

1,000 Iona 1891.47 tonS

161,427 tuna»

870 tons

206 tons»

45,000 tune'

128.07 t<>ns»

16,860 tuna t

Sport aughng

 sebi!iil tuna!

303.04 t>n:

1,068 tonal

Purse seine 53 tons321 tons

 giant tuna! Ii 7 tuna

780,17 tons»543 tons'

1,500 tunan
Hand gear

 giant tuna!

686 tons*

2,056 tuna i 2,336 tunatt

7 91 tons

48 tuna,! Ii

12,2 tons»

49 lunatic

22.7 tons*

48 tuna»

Traps

2 23 tons»

3,112 89 tons

Other incidental

I,t>84.2 tons2,029,7 tonsTot el >

185,227 tuna

t includes 35 ABT of 3.07 tons, each between 115 and 300 lhs; excludes ABT greater than
300 lbs
includes 32 ABT of 1.48 tons, each less than 115 Ibs
minimum size or weight not known
minimum weight is 115 lbs

ttincludes 5 ABT iif 0.57 tons, each between 115 and 300 Ibs
!!includes 16 tuna of 0.31 tons, each 14-I I 5 lbs; one tuna of 0.075 tons, of 115-300 Ibs;

and 32 tuna of 11.8 tons, each greater than 300 lhs
e includes 8 ABT of 0.07 tons, each less than 14 Ibs; includes 16 ABT of 0.48 tons, each

between 14 and 11 5 lbs
I~~ includes 15 ABT of 0.63 tons, each between 14 and 115 Ibs

effective. The 1973 fishery began in late June. 2nd 9 U.S. and 2 Canadian seinels
par tie ipated.
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Purse Seine for Giant Tuna

Despite concentrated eftarts by one purse seiner in Cape Cod Bay during
September 1974, the catch was relatively low, only 24%%uo of the recolnmended
tluota.



Table 3. l.'.S. catches of Atlantic bluefin tuna >luring 1'>7 5 h> four weigiil classes fiir  hffere>i 
gear an t fishing trpi  , in  hi>ri tOns an t I>umber. i>f Ii>li  iiumbers are beneath   ins anrj in
I I a I I ca!

GEAR TYPE wE!GH T- 'LAS S TOTA 1.g
�4 14-1
 115-300 >300

Purse seine
 school irma!

1 t!'>1.47
jnj,4 '7

t g22.0
j4  ,6 j4 34

67,06
j. , 779

399.3
j, >j 7

Purse seine
 gian  tuna!

i i
jo

1.4>!
32

3�3.»4
j,068

Sport angling
 sc h  >o I I un a!

5 5.4
j2,064

3.07 1 >8,07
�,860

69.6
4, 76 j

ttanrt gear
 g>ani tuna!

779.6
,.33 j

7>>0. 1 7
336

0 57
 

Traps 0.4! 
j6

0.0 ! 7i3
23

7.910,07
8

inc iden ta I >.23
'i >

0.63
j5

1,6
5

1S94.19
j Cr>,4 38

Totals  ioi>s!
Totals   numbers!

>,067,S tl I > a9
3,376 jgj,7ip>

122.53
27, 335 j

Sport Catch of Schuol Tuna

Prior i i 1075, ilo reliable sta istics are avi»I;ibl» oil thc spoil cat»li ot small
bfuefin liina al ing thc r»id-Atlantic coast of ili» 1 .S. lli I'! S coniiact> werc
»egiotia lcd willi Adelplii a»d Rutgers universities ti> coiiclucl.;i detailed survey or
the hluefi>1 luna catch  >tf New Jersey and Nc v Y >rI' Thc lot;il cstimat»d calcli
of hluelin tui>J hy sport fish»r»teil in I!�5 is es«ill;ited ai;iiioul. ! 7, �0 tish
Ah >» 1 7,  r we I'e landed I» Ncw Je>scy JiiILI I 5' ~ ui i 4cw Yolk. Seve»t! -o»c
pcrceiii ol lite caleb consisted ol fish less tliaii 14 lbs.

I»  lie iestrict»LI category f' or I 15-300 Ih fil ielin where;i r<iler;inc» iit' orily
one per angler pcr  fay was aliowcd, ihL'»' wcic»o,ippliL'ill »I,I!'or vk»Iatio»s.
Only ahoiit t� fish iif this weighl r;Inge werc i:;Iught Iiy Sport h licrl»cn in I'�5
 abOul  !.5'7r Ol'  lie t<>ial >lumber Cauglii!. We riii!C I tii»'n  iur iairV»y rCL'i>rda th;if
thC bag l»lut of' I'our iu»J pcr a»gfc> pal O'Iy 'ivJ> ehcccded 1»;I relatively 1'Lw
iristances. arid  in iiips whcie hhicfin werc c;i»gill. rhc,ivcragc»iiiiibcr of 13liicfill
Caught per a»glci per trip was leSS tlia» one.

Two purse sciners fished for giant hlucfiii in CJpe Cod l!ay in September
1'�5, and caught .>03 tons, 51'jc greater iht»I ihc Liuo a. Fifty-onc ot' the 1,0  R
tuna caught were snlaller than 300 Ihs roun» weight  S';< ot  lie total »ui»b»r,
1,7'r~ of t ital weight!.



Hand Gear Catches of Giant Tuna

The principal areas of capture of giant blucliri tuna by harpoons, hand lines,
and rod;md reel in the U,S. are from Cape  '«d Hay through Maine, Relatively
few have been landed south of Chatham, Massachusetts, in recent years. Records
of these catches have been kept for Cape  od Hay and vicinity since 1947.
Adequat«catch iecords for most other areas were iiot obtained prior to 7975. Iii
1974, thc State of' Massachusetts kept records for that state, a»d thc Niiiional
Marine Fishcrics Service attempted io obtain «»d co»>pile the iiu»>hers aiid s>zes
landed in other states. In 1975, thc National Marine Fisherics Service assumed
rcspoiisibiliiy for maintaining catch records 1'roi» all areas.

There was little compliaiice by fishcrmcii with ihc recoinmended qucta for
1974. We recorded an estimated 1.500 bluehn landed in the U,S, in the weight
category of 1151bs and greater with total weight estimated at 543 tons.

In 1975, the National Marine Fisheries Service arteinptcd to maint;iin:<n
updated total ot giants  greater than 300 lbs! landed in the U.S. duriiig tlic
fishing season so that the season could be «Ioscd when the 2,250 quota was
«aught, Our estimate of 2,000 giants caught as ol' Septcrnbcr 10 was the basis I'o<
the decision to close thc fishing season for giants ai. 0001 hours on Septa>nber
lb. Obviously the within season estiinate was low. Only 46 giants were recorded
as landed during September 11 through 15, u»d our urrent recorded ci«ch ol
2,359 giants is 4.8'il. higher than the quota set, a1though 5 of these giants are
known to have been caught after the season closed. Ol this total recorded catch.
only 2,331 were caught by hand gear. An additional 28 gianTs from incidental
catches  see below and Table 3! were added io the total. as required bv ili«
regulations.

Only 46 giant hluefin were recorded as lan<ied south of Chatham  L<>uisian;i
to Rhode Island! in 1975. Tlus was only 23'/~ of  lie 200 giant quota allotted foi
that area.

Hand gear caught only 4 bluefin weighing he>wee» 115 a»d 300 lbs north of
Chatliain in 1975  all by harpoon!. South ol Chathuiii about 80 of these fish
were caught  all by rod and reel!.

The 1Iow of these economically valuable giiu>t bluelm from catching vessel io
their ultimate destination is often diverse or i>>dire«t  i»eluding lai>dings, dealers,
processors, truck drivers. transport boats, arid airplanes!. Sampling ci««hcs u 
various sites and I'r<>m various sources lrcqueiit1y pro<hiced duplicate records of
individual fish. To ascertain these duplicatioiis, we detemiined that the»>i»i-
mum dat;i needed were: date caught <>r landed, name of catching vessel, captain' s
name, landing name, dealer or other destination, and weight  round or dressed!.
We attempted to obtain all of these items, as well as kind <>f gear used. from;ill
g>ants landed in I'>75, and we were successful in obtaining aII 7 of these items
for about 10<jr. of the total recorded catch.



Traps

Catches by stationary fish traps have been declining in recent years. We know
of only thrcc sites with traps that caught blucfin in f975. At Narrangat>sett Bay
a single day's trap catch produced I2 bluefin weighing a total of 159 Ibs The
trap at Chatham caught I bluefir< of 19 lbs. In Pioviiicetown, where traps have
been catching bhiefin for about 65 years, two traps caught 35 biuefin weighing a
total of 15, 716 Ibs between July 24 and Oct<iber 20. Catches <if bluefin weigh-
ing less than 300 ibs at the Provincctown traps f' or the last 3 years  in percentage
of total catch by number and by weight, respectively! v ere: 1973, 17 aiid .6',
1974, 35 and 3'7~; 1975, 34 and 6.6'.

Other Gear Catches of School Tuna

We received reports that in 1975 school tuna were landed by conimcrcial
gill-net boats, swordfish longline boats, and otTsliore lobster boats using hook
and line. Accounts of the numbers and sizes of <una caught by these metliods aie
as yet fragmentary, but we suspect that they pi obably amount to less than 5% of
the total numhe'r caught by sport fishermen.

Other Gear Catches of Giant Tuna

We have records of only 5 giant bluefin caught by other gear in 1975 � each
by longline and paired trawl and 1 by dragging!.

RESL'ARCH

Research activities have concentrated on several iinportarit aspects of the
biology and population dynamics of Atlantic bluefin tuna.  !ne of the initial
problems facing any rational management schcnie is tiic accuraie determination
of the number of stocks in the North Atlantic. There is firm evidence from
tagging that trans-Atlantic nagrati<ins do occur in s<iiiie yeats. Based on tliis
evidence ICCAT has recommended that for the present thc North Atlantic bc
treated as having a single stock of blucfin. Wc are attempting i.u inake a more
accurate determination of stock definition in the Atlaiitic. Studies on inorpho-
metrics and mcristics, for example, rcvcal signif'icant difTcrences between eastern
and western Atlantic specimens, Wcstcrn Atlantic bluefin have a greater number
of pectoral Iin rays, a longer second dorsal, and in fuvcniles, a greater number of'
gill rakers, These studies suggest that more than onc stock exists in the Nortli
Atlantic. and work is continuing to expand and refine these analyses. Wc are afs<i
examining the usc oi biochemical techniques 1'or stock identif'ication and so<tie
preliminary work on wcs em Atlantic samples has been compleicd

Wc are also placing a great deal of emphasis on age and growth studies. The
last important analysis on age and growth of hi«et'<n was done in 1960 and the
techniques used may have been somewhat subjective.

ln 1974, two reports summarized recent eff'orts to improve aging techniques,
These utilized the rings  prcsumcd to represeni aimulil on h<ith vertebrae and
otoiiths, with otoliths providing the more promising results. In general these
studies sliowed iwo important things:  I! Giant Atlantic blucfin tuna live I<>nger
than previously believed. An otolith of a fish believed to be 27 years old has
been exainined, while a previous maximum agc of lg years  based <in scale
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interpretation! had been reported. �! Giant Atlantic bluefin tuna of one age
may be of quite variable size  in body length and in weight!. so that the size
ranges of fish of different ages may overlap appreciably.

The Southeast Fisheries Center Miami Laboratory is curre»tly refiniiig aging
techniques for Atlantic bluefin tuna. We collected samples iif vertebrae from
approximately 1,300 fish and otoliths from about 750 fish ol' various sizes
caught along the northeast U.S, in 1975. From these, a tentative age structure
analysis is planned for completion during 1976.

One of the most important tasks in the Atlantic Bluefin Tuna Program is an
analysis of the population dynamics of Atlantic bluefin and an annual assess-
ment of thc status of stocks. New analyses arc being conducted utilizing thc
method of cohorts and treating ihe North Atlantic as both a single stock system
and as one containing both an eastern and western stock. Considerable emphasis
is also placed on providing sound scientific data for use in determining catch
quotas for thc U.S. fishery and for making allocations of catch between the
various fisheries. We are continuing our tagging work in cooperation with Woods
Hole Oceanographic institution, and these studies provide us with estimates of
annual mortality rates and allow us to monitor  he stat.us ol' the immature stocks
as they move through the purse seine fishery.

Other studies include new estimates of tlie fecundity of western Atlantic
bluefin, ncw analyses on thc spawning distribution and spawning seasons, larval
abundance estimales, aerial surveys of the spring migration of spawning and
post-spawning adults past the western edge of the Bahaina Banks, and an analysis
of the sex distribution among the various fisheries on both sides of the Atlantic.

SUMMARV

Progress was made in 1974 and 1975 toward effective inanagement <if the
stock or stocks of Atlantic bluefin tuna. Effort~ and interest related to this goal,
both international and within the U,S., continue to increase.

Although the estimated total catch increased in l 975,  ca 55' over 1973 and
87% over 1974!, it obviously would have been much higher without the
application of the Atlantic Tuna Convcntioii Act of 1975 late in the 1975
blue in fishing season. Thc catch for these years is less than half of the catch of a
peak year such as 1963 when 6,361 tons were taken by purse seine alone.

Although the estimated 1975 U.S, catch of bluetin tuna less than 14 Ibs
appears excessive, it is only about 17'7r. of the estimated 138,000 bluefin tuiia of
that size caught by purse seine alone off the U,S. in 1966.

There are indications that various provisioiis of the Act will be modified for
1976 to more effectively conserve, to make optimum «se of the resource, and to
inore equitably paitition thc harvest to ihe various user groups. Results froin
improved c;itch statistics and expanding research on the biodynamics ot' the
Atlantic hluefin tuna will contribute to this.
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Outline for a Southeastern Region Recreational
Fishery Program Development Plan

ROBERT CUMMINS. JR.
Nariozzal Marine Fisheries 5ert ir e

St!zzzizeasr Fisheries C'tvtzer,
Miami. FI. 3314t!

ln 1973 the National Advisory Committee otz Oceiins;ind Atrntisphcre recom-
mended develop»ter!t of' a National Plan for Marine Fisheries of the U»tted
StateS and SuggeSted that it be dOne by the NtitiOnal OCeaniC .i!id AtmOSpheriC
Administration of the U.S, Departnie»t of Ciitiztnerce. Thc Plan subsequently
was dcvclopcd, a»d by 1975 a draft bad heeri reviewed hy inore i.ha» ..ON!
commercial;ind rectcational fishermen i» public arid private meetings, state and
federal fislicry administrators, officers and directors t>t fishi» organirations,
representatives ol' environmental and recreational gr<>ups, a»d scientists f'roni
acadcnzic and agency organixations. The Plan pitipt>scd specific recomincnda.
tions io move fishery agencies toward achievement by 19HS tif' broad goals
related to thc national iiitercst in inarine fisfieiies aiiJ proviJcs guidcl»ies f' or
dcvcloping national and regional recreational fisher> Progr:tn! Devel»pine»t
Plans  PDP!.

A large and increasing number of people tfcpc»d on m;trine fisheries for
relaxation and pleasure, The livelihood of maiiy oihcrs dcpcttds oii the business
and jobs generated hy recreational fishermen. Thcrcf'ore, any national or regii!nal
plan for fisheries must include plans for develop»ictit. enhanceinent, and prote .
tion of' marine rccreatio»al fisheries. This PDP aiicinpts to broadly identity
program areas necessary to support fisheries znanageincnt iii ihe Southeast
Region and thereby allow state agencies and otlier co»siiiuc»is to relate t > the
proposed NMFS regional recreational fisheries prtigrani.

A 1974 NMFS contract survey cstirnated ih;tt about 5.7 million rcsiifciiis of
New York arid the New England states participated in inarine recrealional i!siting
and shellfishiiig during the 12 months cndirtg Junc 1974. Si»ce thcsc siaies
contain about 18'fo of the saltwater anglers in i.hc U.S, the»atio»wide total is
probably over 30 ntfffion z»arine recreational fislterr»cii.

A NMFS survey estimated that over nine million saliwaier attgfcrs harvestedt

nearly 1,600 million pounds of edible finfish iu 1970. Ihis recieational liarvest
was about equivalent to U.S. commercial landings of' edible finfish the same
year. 'I,ze 1970 recreational catch, if sold as ciimniercial landiiigs, would have
been about S244 million  ex-vessel price paid to fishctn!en!. Tlie ex-vessel value
of domestic commercial landings of' edible fi»fish was about S242 million in
1970.

iThis estimate was limited to those snglers  i! over i 2 > ears of age, �! who spend more
than 3 days or $7.50 pursuing the sport, �! only those fishing for fint'ish, while the i 974
ciintract survey cited in paragraph 2 ahove included fishermen of ati ages, anyone uho went
fishing one i>r miire times and those who f'ishcd for sheilfish.



Marine fishing also has a significan  recreaii»nal value, Duiiiig 1970 saltwater
anglers spent an estimated $1,225 million while participating in marine recrea-
ti»nal fishing activities, an amount almost 5 tiines the ex-vessel value ol their
catch. These expenditures by recreational lishermen have a large ccoiiomic
impact on coastal areas. For example, during 12 months ending October 1973.
commercial saltwater recreational vessels, e.g. charter and party boats. received
over $85 milli»n in gross revenues from recreational lishermen. Although this is
only a small frac ion of the expenditures  or marine recrea i»iial fishing,  hc
income  hese boat operators received is equiv:ilent in value io the fourtli most
valuable commericai fishery in the U.S.

The preceding statements documenting thc significance of tlie marir>e recrea-
tional fisheries were based upon data collected during the few speciahzed
surveys, e.g,, 1960 and 1970 saltwater anglcrs survey, and special contrac . sur-
veys, which have been conducted at inlreque»t. or irregular, intervals. Much of
the information on marine recrea ional fisheries, e.g.. number of participants,
impact on resources, support in industries and attendant socio-economic factors,
remains undocumented and is presently noi available when legislation affecting
fisheries is being considered.

The l!epartment of Commerce vigorously sought responsibility and authority
for marine recreational fishery activities in tlie 1970 Executive Reorganization.
This authority was obtained, and NOAA accepted responsibility for imple-
menting the Migra ory Marine Game Fish Study Ac »f 1959. This Aci autho-
rized the devclopmen  of conservation and cons ructive management policies for
migratory iish»f interest to recrea tonal fishermen. NOAA was also assigned
responsibility, under the Fish and Wildlife Act of 1956, to provide education
and extension services relative to c»mmercialand sport hsheries and generally to
promote the wise usc o  thc nation's marine fishery resources.

The lack of a coordinated national marine recreational fishery management
program based on biological researcli and ec»nomic and social surveys has re-
stricted NMFS involvement in recreational lishenes. The National Marine Fish-
eries Service should manage the nation's fishery resources for optimum benefits
to the nation and give consideration to recrcationaland commercial fisheries iu
relation  » their impact on fish stocks, the n'itional economy and social struc-
ture. Thc principal role of NMFS in marine iecreati»nal fisheries r»us  be to
carry out and support effective ma»agemen  iii cooperation svith the states and
other resource users. Management decisions i» optiiiiize the benefits froni this
nation's marine fishery resources must be b:ised on facts pertaining t» each
resource and its users.

The regronak state-federal recreationaJ fislicry pian sh»uld provide;i clear
delini ion ol' roles and responsibilities required for thc efl'ective working rela-
tionships bc ween and among states and the NMFS. Since most recreationally
important fishes are found within state waters, each state should manage the
fisheries occurriiig within its  hree-nii!c sca, wiili assis ance or coordination froni
NMFS when two or more states participate in the same fishery. Federal involve-
ment wi luri the territorial sca should be primarily in thc form of co»perative
state-federal research and management programs. NMFS should be the lead



management agency where international stocks are inv<ilved. The iia urc of' these
state-federal rclaiio»ships is expected io vary regi<>nally according to  he iieeds
and interests of the states involved, The role <it' the NMFS Marine Recreaiional
Fishery Program in offshore waters will be determined by tlie actual manage-
ment authority delegated  o NOAA/NMFS.,uid  hc state-federal insti udonal
structure adopted under extended jurisdiction.

The National Plan for Marine Fisheries preiently heing relined broadly de-
fines the issues requiring action in this nation'i fisheries. The scope and niagnl-
tude of marine recreational fisheries require that NOAA/NMFS pr<ivide a
program framework  PDP! within which iiaiional and rcyonafly-oriented
ac ivities can be f'ocused. In decisions concernirig the »a i<in's marine resources.
marine recreatioii,d fishing cannot be given full consideration unless inforinatioii
on catch. effort, s ock size, and relative species importance is available.

Management of marine fisheries requires the;ivailahility of;idequate informa-
tion concerning boih commercial and recreanonal uses of the stocks invoJved.
Catch and effort data generally have been available for most commercial fish-
enes, but not lor recreational fisheries. Cominercial catches arc landed by a
limited number of vessels at specific ports, and arc sold to a limited number of
buyers. Recreational fishery catches are landed by large numbers of unlicensed
individuals at numerous and widely dispersed Iiniding sites. and hence go unre-
ported, except in some cases when recreational anglers sell all or parti of their
catch. Therefore, to monitor catch. effort and ccoriomics of marine recreational
fisheries, specialized methods are required. Participaiion of the ~tate agencies in
developing and implementing recrcatioiial fishery p>og>ains is cisential.

NOAA/NMFS must identify the information < ceded  o develop natio»al and
regional marine recreational fisheries policies and must provide ihc framework to
acquire this iiiforrnation. Regional recreatioiial fishery PDP's will be used to
form the national PDP.

Recreational fisheries in the hJMFS Southeasr Region have a larger nuinber ot
participants, a greater variety of fishing methods, a grec er species diversiiy, and
a larger potential for future devclopmen  ihari the recreation;<I fisheries iii anv
other region. They interact with foreign and domes >c fisheues. Most species
range along the Atlantic or Gulf Coasts of thc regiori and must he considered
throughout their range. Extensive shallow estuaries arc  hc pnncipal geographic
characteristic of the Southeast Region and many <if the recreational spccics arc
dependent upon estuarine habitat during all or part ot tlieir life span.

This Pf!P outlines a regional undertaking vsth state and fe<leral participants
to manage coastal niarine fisheries of concern to ihc recreational fishernicn.

Certain fundamcri al information about a hiliery stock is required before aiiy
attempt is made  o inanage the resource. The PDP ii;irranged in a logical se-
quence to obtain tliis information. Complete uifor>na ion is n<>t required for
man;igemcnt recur»mendations but a determination,  o some degree of' thc
following. is rnanda ory:  I! Identity and diitrihution of stuck, �! Agc or
size composition and reproductive age, �! Catch and cfTort statistics,
�! Current status of stock size, and �! Econo»uc and social values.



GOALS:

Conserve and Allocate Marine I'ishcry Resources and Habi ats and
1ncrc«sc Recre«tioiial Satisfaction Derived I'r<>iii These Resources

Objcc tive
Progra ii >

A scientific data base I' or fishery management.
Area I A Obtain statisti»s un catch «nd cl '<irt of m;irine

recreational fisherics.

I B Determmc distribution, agc or size comp<>silion,
and agc of maturily tor e,icli stool .

I C Dcterminc the economic,nid soci;il values <ii'
c«»h stock.

1 D Determine thc status o  st<>ck' impurtan  i<i the
rc»rcationaJ fisherics in tlic Sou>lie«si Regi<>n.

I I: Determine habitat requirements f<>r recrc«iional
fishes,

ll Designation and allocatioii of fisli»ry stocks «nd
li«bii.ats nccding management hv St«te. Federal and
I»ternatiuilal agl'ccrrlcilts,

Arc«11 A Determine the hsh stocks that sh«uld hc managed.
11 B Establish criteria for «nd dctcrinirie optiniu»i

yield for each stock.
II C Alloc«tc ihe stocks fui ulii»nuni yield «n<i

utilization by domestic fisl>crmen. both
con>merci«I «nd recre«tion«!.

ll D Provide criteria for fish h,ihi ;it pi otectioii «iid
enlianccment to 1«nd use planners and regulatory
agencies.

III An i»l<>rmed recreational f>shing cuiistitucncy that
p«riicipa les in plans, prograr»s «n J pohc>cs.

Area III A E;stablish a regional recrc«ti on«1 fisher>cs
c our d if> H t or.

III B Arr«i>ge State. Federal;ii>d Regi<iii«l foruiris.
IV Regulation of fish stocks a»d habit«is hy State, F»dcral

«iid I>>ter>i«tiun«l cuiitruls,

Area IV A Establish regulations for rcs«urea .>Iluc«tin»
«nd habitat protectiori.

Objective

Prugf«111

Objective

Program

Oh>ective

Program

100

The Isl«tional Plan fur Marine Fisheries presently heing rcfmed dct>nes the
issues requiring a»>ion in this n«tion's fisheries. The scope «nd magnitude ol
marine recreational fisheries require that research;ind n>an«gcn>ent agencies
agree upon «program framework  PDP! with «goal and objectives within which
nationa! and region«lly-oriented recreational lisliery aciivitics can be focused.

The foll<iwing goals and objectives provid» lor full consider«lion uf i»ari»e
recreational uses of these resources in thc Soiitlic«st Rcg>on.



Objective

Program

IV B Establish a permit and licensing system.
IV C Implement regulations.
IV D Measure and monitor the effects of' regulations,

V Increase satisfaction derived from recreational
fishery resources.

Area V A Prepare and distribute information on
identification and life history of target species.

V B Prepare and disseminate iiiformation on
distribution and habits of target species.

V C Prepare and distribute inl'ormation on use of
target species.

V D Determine needs for access and means of
increasing access to recreational fisheries,

V F. Determine availability of access to recreational
fisheries.

V F Increase access facilities v here ~ceded.
V G Determine the need for sanctuaries and preserves

and, if needed, identify geograpliical areas.
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Status Report of Florida's Research on Spiny Lobster Biology>

DALE S. BEAUMARIAGE and t-:l!WAR� J, Lll'I'I.E
Bureau t>f Marine Science und Technology
F?orida Department r>f' lttutur<rl Rest>urges

Tallahassee, FI. ~'"304

In recent months groups ranging in compt>si ion trom cotiii»ercial fisherr»eii
to representatives of national governme»ts have been intensely discussi»g
existing and proposed regulation of fisherics for Pa> ulirus argus, the i»ost val«-
able of the western Atlantic spiny lobsters. 'these dialogues illustrate that a»
understanding of the biology of an exploited lish stock is indispensable in evai-
uating management concepts. Thus it is timely to summarize existing knowledge
of lobster biology, how this insight was ob airied. and wliat remaiiis io be
learned.

Diverse and iiiternatio»al sources have co i iibu ed to our present knowledge,
but I will focus chiefly on highlights of research acc»iiiplislred i» Florid;i. Orgiiiii-
zations such as the Florida Board of Conserv;i ior> t»ow the I-lorida Depar i»ent
of Natural Resources!, the University of Miai»i, the National Marine Fisherics
Service  formerly the Bureau of Commercial Fishcriesk the University of Florida
Sea Grant Program, Florida State University, aiid tlic National Park Service have
all contributed  o the biology of larval. postlaival. j«vc»ile, and adult segme»ts
of Florida lobs er populations.

Imp<>r a it to assess»tent of the pop»la it>» dynii»ucs of' «»y species is the
manner iii which young or larvae arc produce.l and iiliii»ately recruited in o thc
adult stock. This informa ion was initially de crmi»ed foi I-'lorida lobsters
through research conducted from I'	7 throiigli I»70 hy  ' Jwford arid Dc
Smidt at the old Bureau of I'isherics Biologic.il Si,iii»ii at Key West. Lobs ei
cop«latin» and f'eriilization were observed aiid fcc«»d ty of lobsters 7 >-r»»> io
100-mm carapace length was es iniated tt> be fro»»00.000 to 700,000 egg».
respectively. Only females greater  Ixa» 7b-ii»» carapace le>i  h bc>re eggs.
Although the tlat, spider-like larvae were ha ched, rc;>ri»g was <>»successft>1, th»
researchers fi»diiig tha  "the shor  et»bryo»ic develol>»iciit iiiay predict,i 1oiig
larval life which may render artificial propag;ii«>n;i very diftit«iit pri>blem." This
is still ttic primary obstacle  hat has co»fou»ded all J  e»tpts  o rear I h>rid»
spiny lobster larvae to the juvenile stage.

Research rd Key West provided  he ii»pe us l or  lic tirs  legisla ion piotectiiig
Florida lobster st >cks, Iieginni»g in I'! "0, coni»ierci.il liarvcsti»g of lobsters w;is
prohibited  rom  lie first day of M;irch to tlie  irst day ol' Juiic each yea> in aii
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effort to conserve brood stock. Despite this dern<>nstration of promising p<>ten-
tial of Key West lobster investigations, the fa~ Ii y was all but abandoned af ei
1920.

In l944, Smi h, Dawson, and Idyll of the I.niversity of Mi imi began cornpre.
hensive lobster studies for the Florida Board ol'Conserva ion. This researcli was
supplemented by major contributions to larval and postlarval biology hy lewis
in the early 1950s. As is true for other palin«nds, larvae were shown ti> dntt in
the plankton for periods of 6 months or longer betore developing into post-
larvae. Thus, larvae hatched from Florida stocks werc probably carried elsewhere
by currents, leaving recruitment  o Florida priiicipally from Caribbean scurces.

During the early l960s, there was another great upsurge in researcli on larval
lobsters and tlicir method of recruitment. Tlie Flonda Board of Conserv:ition,
through the work <>f Ingle, Sims, and Witham. turther demonstrated year-round
transpor  of larvae to Florida via the Yucata» and Horida Currents. Sign;ticant
retention of larvae spawned from Florida lobsters was again shown io bc
unlikely, as extensive plank on sampling froni tlie Florida Keys to Stuart pro-
duced few larvae in intermediate stages of developinent. Mosi larvae taken werc
either newly hatched, or were late stage specunens. Principiil influxes were at
night on flood tides. Cultivation of larvae again proved lutile, indicating that
developinent might proceed only in oceanic ol'lsh<>re v,atcrs.

Although not readily justified from a replenishmeri  basis, protection ot egg,-
bearing female Florida lobsters  requested by the fishing indus ry! docs g>ve thc
resource a respite from harvesting and is undoubtedly beneticial. One «f the
principal benefits is as a regulatory example for responsible Caribbean lobster
management programs. Also, a small percentage of Florida-spawned larvae may
survive to replenish either Caribbean stocks oi our owi> stocks through entraiii-
ment in fortuitously cycling currents.

prospects for further successful exploration of spiny lobster larval biology are
not encouraging. Deductions regarding length iif the developmental period, fac-
tors that trigger metainorphosis, relationships io brood stock density,  noriality,
places of origin. transport routes, fa e of Fl<>rida spawned larvae, and larval
behavior, all must be based on examinations of larv;ie of known species identity.
Methods for identification are currently unreliable. A bev>ildering variety <if
larval developmen al stages of at least three similar species of Panulin<s can be
present in plankton samples, mitigating agains  positive ideri > ication oi speci-
mens. Cultivation of larvae of known parei>tage  o determine chaiacteristic
species morphology has yet to be achieved. Some hope for new understanding i.>f
larval biology does however exist in the form of studies <>n larval transpoit
presently heing completed by the National Marine FisheriesService Southeas 
Fisheries Center.

Although progress on larval studies may have reached an impasse, the outlook
is bright for increased understanding of biology of the postlarval stage. In the
early 19SOs, recruitment of postlarvae and inorphology of early juveriiles weie
first described, Unfortunately, another decade passed before these investigations.



which had been begun by Lewis at Miami, were resumed. Wi ham, working for
the Florida Board of Conservation, devised a I'loatingartiflicial substrate which
approximated the matted vegetation in which postlarvae werc known to hide.
This innovation greatly facilitated collection ot postlarvae. By 1970, Witham,
Sweat, and others had tound that free swiniiiung iia»sparerit postlarvae are
recruited throughout the year into inshore nursery grounds, such as the Indian
River and Florida Ihy, «hiefly at night during Ihe interval between  he new
moon and first qu;irter nioon,

The relationship of recruitment to subsequent lobster abu»dance, specific
environmental factors determining success ot postlarval re«ruitnient. and the
relationships between egg or larval productioii and pos larval abundance still
need clarification. Resear«h is being initiated n<>w by the Florida Department of
Natural Resources, with flnancial assistance from the National Marine Fisheries
Service Federal Aid Office, to address some of these points. It  rue insight into
recruitment can be realized, this informa ron could he applied to fore«asting
changes in abundance ot' adult stock as wefl .is to enhancing iiursery grcund
survival of postiarvae and juvenile spmy lobster.

Althougli some of the principal elements ot lobstei behavi<>r. growtli, and
migration were known by 1950, subsequent rese;irch has been dire«ted at resolv-
ing  hesc subje«ts in greater detail. Urrderwa er study ol' Iobs «r behavior by
scuba diving has developed into a powerful new rool for tliis eff<>rt. These in sir  
observations have produced new insight into lobs er inigra ory pa  erns a»d i>ave
shown that trap sampling of the structure of lobster populations may ot'ten be
misleading. Previous tagging studies indicated tliat lobs crs c<>uld travel up to
100 miles from  he point of release. However. more recent t,iggings, coupled
with underwater observations such as those ol l!avis and Herr»kind, revealed
that mos  lobsters roam over rather small honie r:inges and schlom undertake
more than l<>cal seasonal migrations.

Also essential to understanding lobster populatro» dynarni«s is a thorough
knowledge of growth and the relation be wee»,ige and lobster size. Suc«ess in
obtaining this int'ormatio» has been liindcred. Growth «arinot y«t be a««urately
deduced from the progressio» of modal size t'requencies beca isc separation of
the population into groups of known age is difli«ul . Possible year round recruit-
ment, differential growth of juvenile groups re«riiited .'it different seasoris, and
variation i» growth of individual lobsters may per»ui several age groups to
comprise specific size classes. Past tagging studies have also bee» ineffectual in
providing growth inf'ormation because too few re«ap «res were available I'or
remeasurement. Growth of captive lobsters should riot bc considered represe�-
tative of growth of wild populations, so our present estimates of lobster growth
must he extrapola cd.

IVIon hly carapace length in«reases ol' juvenil« lobsters average 3.0  o 5.0»im
for the first year of life after postlarval recruitment. Then, at caraprice leng hs of
40 to 50 nu», tlicsc juveniles leave the nurs«ry grounds for deeper waters.
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Growth slows, probably noi exceeding an increase ol' 15-mm iii carapa e length
per year, Approximately 3 years would thus be required for, p<isilarval h>hstc>
io reach ihe minimum legal exploitable carapa e lengi« i>f 7t> nirn.

The effects of fishing pressure on the structuic oi juve>id» and aduli. 'tock.
have been an important c<irnponent of lobster research in Fl<irida since thc laic
1940s. llowevcr, inadequate funding generally prcvcnted t!ie sampliiig of all
fishery areas to acquire an accurate deieriniiiati<m of age grnups w<thui the
exploited population. Nevertheless, valuable ol>servations have been i!iad<>. Tlie
most notable of these are that in recent ye;iis..ilth<iugh to!:il annual landings
have reniained cons!.ani, fishing pressure has cause<I a decline in the average
individual size of lobsters landed, These observ;i ioiis iiidicate that the traditional
inshore iishery in Florida is producing the maxinium sustainable yield. Lobsic-
measurements made in the late 1940s by Daivs<>n and Idyll and in thc early
1960s by Robinson and Dimiiriou b<ith showed modes at about 8'-mn> carapace
length and only rather gradual decreases in;itiundaiicc of!argci lobsters Mea-
surements recently made by Warner and hy Davis show ili;i! the m<>cle has
decreased to between 65 to 75-inn! carapace length and thai abuiidaiice <»
lobsters larger than 76 mm now declines much morc sharply tn additiim, mosi
of the fernale lobster population now being harvcs lcd» itiouglii ui be coinprise J
of size groups that have not yet had the first cliance t<i reprodiice. These studies
also indicate that lobsters generally don't becoine vul»arable i<> the trap fishery
until they have reached carapace lengths greater than 60 mm Therefore. addi
tional lobster sampling techniques must be used io oairi a realistic picture <if the
entire population structure,

One very important aspect of lobster biology that has been ah»osi coi»pletely
ignored tn date is assessment of lobster stockx in deeper waters or in othei areas
peripheral to the traditional inshore fishery. Lobate» liave bccii found lieiieatli
the Florida Straits, on the continental shelf «s I;.ir nnrlh as the  ;irolinas. and o»
tlic West Florida shelf. However, the distribu! ioii aiid coiiuncicial potcn;!al o!
stocks in such areas have yei to be determine<l 1'hese stocks;ire of interest nor
o»ly for establisluuent of alternative fisheries. I>ui. also tor the iiilorniaiioii they
might provide concerning lobster growth, nngration, recruitment, and inter
action anth inshore populations. Florida Dcpaiinie!ii oi '.Natural Res<>urccs
Executive Director. Harmon Shields, recently initiated an expl<>ratory Ii>bstc>
fishing project to provide answers to some oi these questior<s.

An area exceeding 2,000 square miles north <>f Dry 1'ortogas has just bee<>
surveyed. cotton> topography along the 50-fatliinii oui ve showing features wliicli
could harbor unftshed lobster populations con!prise <iver halt' nt' this vast area
Side scan sonar surveillance of the sediinents coiiducied by ttic Univcrsuy oi
South Florida marine geologist Dr. Thomas Pyle coiisiitutes the initial ph;<se «1'
this work. The next cruise of DNR's RV Hernuu Cirrru- will u,dizc traps aild aii
underwater TV camera provided by the Nation;>I Marine Fisheiies Service Miami
Laboratory to intensify the search over siinilar pro!i!ising boiionis for iisltablc
s tock s o f lo bs ters.
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Use and 1nterpretation of Echo Sounding Equipment

ROBERT S, Rl :H
Rich Electronics, incorporated

Miami, FL 3314.i

The intention of this paper is to provide a basic understanding, of the opeia-
tion of echosounders, and the interpretation of echosounder recording. It is
hoped that this information will help the fisherman gain bette> usage from equip-
ment he now has, and help in the selectipn of' future equipment. This discussion
will concern itself with recorders and scope type displays, as these arc the most
widely used types of echosounders in the fishing industry.

Specifications of equipment which are particularly ineaningful in sdection of
echosounders are: frequency, transducer beamwidth. pulse length, transmitter
power, sensitivity, available depth ranges, and auxiliary features such as white-
line, gray-line, scale expansion, and bottom locking.

Of course, whichever type of display is used. the transducer plays an equ;d
part in the effectiveness of the equipment, The transducer converts electric il
energy into sound waves on transmission, and sound wa ves into electrical energy
on reception. The most common types are magnetostrictivc> usually made of
nickel or nickel alloy, and ceramic crystal, made i'rom barium titanate or lead
zirconate.

The efficiency � least loss of energy in the conversion irom electrical energy
to sound energy � is highest in the ceramics, as much as three times greater than
the magnetostrictive. In addition to efficiency, the characteristics of transducers
which influence performance are frequency and beamwidth. The frequency of
the transducer you select should be deternuned by the type of fishing you
intend to do, Most fishing type echosounders operate between 30 and 200 kHz.
The lower the frequency the more depth range is possible,;ind the higher the
t'requency the more definition in shaBow water. A frequenc> of more than l00
kHz would probably be unsuitable for depths greater than 200 meters.
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Beamwidth is the angle at which the trans<h<cer pulse is iransmitte !. lt is
obvious that the narrower the beamwidth the riiore ounce»tr;< cd is the signal,
and consequently more informa ion ab<>ut what is under ihe vessel will be
received. 31owevcr, a wide beamwidtli will collect int'or>i<at>o» <>ver a larger irea,
and, especially in a small vessel which rolls a»<l pitches. will provide more con-
tinuous i»for»>a ior>. The terr» "angular definition" is used io describe the
ability of the echosounder to show hazards o» the bottom a<id fish iii s»>all
trenches or close to a sloping bottom. The wider the beamwidth, the less angular
definition, duc to masking of the desired echoes by side echoes Consequently.
beamwid h becomes more important the deeper <ine wishes to use the equip-
ment. For vessels with need for relatively shallow dcpili, a wide beamwidth is
acceptable. However, for greater depth, a heamwidth <if between 10' and 20'
would be considered optimum,

1n the transmitter is determined the pulse length, which is importaiit in
determining the amount of radial definition a»d maximum dcp h. "Radial defi-
nition" is the term used to describe how wel! the rcc<>rder will show separate
objects at varying depths. The shorter the pu»e lengtli,  he greater this defini-
tion, However, f<>r great depths, say 300 io 400 fa horns, a long pulse is
necessary.

Trans»utter power is important, but only when considered with receiver
sensitivity � 1' or instance, equipment today oi' only IOO watts power is <>ften
more sensitive than equipment of 15 years ago with 1000 watts ol' power.

There are many aspects of the recorder itself' which are important. First is
scale ratio - again the choice is between inaxinium depth and inaxiinum defini-
tion. Most recorders have varying stylus speeds to offer selection of dil' 'ere»t
ranges. For bottom fishing or trawling, or fishing great depths, thc problem is to
get good definition at or near the sea-bed. The most popular technique to
maximize sea-bed de initio» at present is the "whi e-li»c" or "gray-line" tech-
nique, This offers no magnification ol' the echo, hut, by a suppression of the
very strong sea-bed echo, the fish echoes a  the sea-bed are made much more
distinctive. Now becoming more widely used is thc tech»iquc ot echo magnilica-
tion, which enables the equipment to magnify a small segment, say ' or 3
fathoms, of the depth. When this is coupled with "bott<>ii> lockiiig" circuits, ihe
best degree of information about the sea-bed is obtained, Bottom locking is the
technique hy which the sea-hed is displayed as a straight line regardless of ihe
actual contour of the bottom. Scope type displays will give even better magnifi-
cation information about fish near the bottom.

1 will now mention a few points on interpretation ol' record>»gs. A hard liat
bottom will be indicated by long black tails on the sca-bed echo. As one ap-
proaches rough bottom, tails will also appear <>n the cchogram: this is due to
additional reGection of the side echoes by the rough ground. When passing over
rnid-water fish, usually the echo will appear like an i»verted "V." Schools of
fish, thermal layers, a»d plankton will all show on  hc recording.

The ref3ected signal is very dependent on tlie target � thai is. the relative
consistence of the target as opposed to water, a»d an air-water boundary pro-
vides an almost perfect reflector. For this reason it is believed that the major
portion of fish echo comes from the air bladder inside the fish. For the same
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reason, objects such as shrimp, which are very r early the consistency of water,
provide a poor reflector, and are difficult to observe on aii echo sounder, Shrimp
found in northern waters, in extremely dense shoals, are detectable on echo-
sounders.

A difficulty is in discriminating between fish at the sea-bed from rocks. This
is important for the fisherman in order to locate fish, and for the trawlci to
avoid an object which may foul his trawl. As mentioned before, the use of
white-line or gray. line features enables this distmctio» to be made. From an
ordinary "black-line" recording, ii is very dilficult to distinguish between fish
and bottom, because the fish often will look tike part ot the bottom itself and
will thus reduce the tisherman's possibility of detecting the fish. That is why the
"white-line," scopes and other features like ihe so-called "bottom lock" system
are used to a large extent for bottom trawling. By experience, ilie fishermen are
also able to interpret the echograms and distinguish between different types of'
fish, based on the dit'ferent markings obiained on the recording paper.

liiasmuch as experiments are now being made with mid-water trawling in the
Caribbean area I will bricfly comment on that subject. When mid-water trawling
is used, it is of great importance to know the position of the tr«wl with respect
to the vessel, the fish, and obstructions. It is also important to know how the
trawl is moving, how ihe lish behave close to the trawl, and to what extent thc
trawl is filled.

The method of' controlling the trawl's position by means of the echosou»der
depth measurements, adjustment of trawl wire length and trawl wire angle, and
the speed of the vessel has gradually been improved by electronic instrumenta-
tion, This is a system which we call "trawl cyc." The trawl eye is a mating of
hydroacoustic sensing equipment on the trawl and recorder equipment onboard.
The signal link is a special cable operated by vaiious wirichtypcs. This system is
capable of showing size and quantity of fish entering tlie trawl, fish passing over
and under the trawl, and thc head and ground rop-' aiid the trawl's distance to
the sea bottom and the surface.

For smaller trawlers not able to handle a large system, a new snialler relatively
inexpensive system has been developed. The conipone»ts making up ttus system
are an echosounder, a transducer unit and a strong electrical cahle. In addition a
cable winch strong enough to reel in the cable is needed. This system will give
reliable information with cable lengths up to l,500 feet using a standard echo
sounder.

Even with all these facilities the trawl skipper is interested in more informa-
tion, ln particular he is interested in knowing the temperature conditions in the
sea. Such information may be useful in the evaluation of fish existence. For this
purpose we have developed a temperature indicator which is working with the
trawl eye system. The temperature is recorded on the echogram which is inade
by the trawl eye recorder unit, Together with the recordings of fish and bottom,
the temperature is also recorded as a thin continuous line on the echograni.

Finally a trawl system may include what we call a trawl watch. The trawl
watch gives full information about the trawl's position in the water, Trawl depth
and trawl openings are seen on the main echo souiuler and superimposed on ihc



echo sounder's depth recordings, Thus it will be possible  o adjust the trawl io
get the best fish concentrations. It gives audible and visual warnings of obstacles
in the trawl's path with sufficient time to adjust the tiawl. The trawl wa ch takes
the signals from  he trawl eye and converts them into markings on the mairi echo
sounder together with the depth recordings. All the equipment l have mentioned
liere today is currently in production and available to anyone who feels he has «
need for it.

If we try to look further into the l'uture, I caiinii  see any riew developnteri s
on the horizon that. will revolutionize the Held ot fish detection instrumentatiori,
Fish finding equipment will be basically v'h«t i  is today fur many years to
come. However, a rapidly developing electronics technology will give us het er
and more efficient instrumentation as well «s iiistrurneiits  h«  can do more jobs
lor us. For the rnid-water trawl it will be very important to have an instrument
that can inform or indicate the catch volume. Autonra ic contiol ol' trawl depths
and trawl movements by means of winch oper;itious ciintrolled by computerized
eqiiipment certainly will come,
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ABSTRACT

A colloquium on snapper and grouper fishery resources was held ai the Oetoher f 975
meeting of the Gulf States Marine i'isheries Commis«on  GSMFC!. Ir<formatinn on the
resource and Fishery was presented and problems slid possibf<. solut«>ns were discussed
proceeding of the Colloquium will be uvuilable front GSMFC. 5 I l St. Louis gt., siev
Orleans, LA 70130,

The colloquium technique is recommended as a mechanism for management agencies to
obtain information and advice from all concerned groups an<i, used <n this way, is a<i
effective tool in the planning process.

Problems of the snupper and grouper fisheries include <ncreased competition amung
commercial, recreational, and foreign fisheries, greater fishmg pressure «n the resource, and
decreasing margins between income and costs of opera<i<in. Yoluiions to these problems will
come fro<n management action based on reliable statistical and liiologicai information.




