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Announcement

A new uniform dues structure was adopted by the Board of Directors of the
Gulf and Caribbean Fisheries Institute at their annual meeting, October 1975.
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 | 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 Proceedings of the Gulf and Caribbean Fisheres
Institute.

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

Membeiship 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 & CARIBBEAN FISHERIES INSTITUTE
4600 RICKENBACKER CAUSEWAY

MIAMI, FLORIDA 33149
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FISHERIES JURISDICTION SESSION

MONDAY — A.M. — OCTOBER 27, 1975

Chairman — Clifford V. Varin, President,
Fire Island Sea Clam Company, Inc.,
West Sayville, 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. Eaily in the deliberations there arose a noble concept, the commen
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 animal, 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, will 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 |
would like to comment on a few aspects of the impending ocean regime of
special interest to the fisherman and oceanographer:

1. Although the Law of the Sea negotiations were initiated because uf the
need for a regime for decp sea mineral exploitation, a resource issue of
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10.

11.

12.

greater importance and complexity is that of fisherdes.

Fishery resources, apart from highly migratory species such as tuna, are
almost entirely coastal, almost all of the world catch being taken within
100 tmiles of the coast.

Unilateral extensions of national jurisdiction 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 — ie., if the coastal 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 management should be easy to achieve,
presupposing that the necessary data and understanding are available.

Few cases will be so simple. Usually several countries will be exploiting the
single population, and joint action will be requlred for effective manage-
ment 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 eary stages of its development; some day fishery scientists will
learn how to use environmental data to predict the success of recruitment.
If the coastal state gains control over all 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 pavoff)
and other kinds of research.

The new ocean regime will affect all of our activities in the Gulf and Canb-

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 [
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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 this research is directly related to
the exploitation of resources, and all of it is openly published and widely avail-
able to all concemed.

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 1o 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 Qur Fishery Resources

WILLIAM F. ROYCE, Direcior
Extended Jurisdiction Project Office
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. 1 can
follow the action best by relating it to fundamentals and, therefore, ] 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 confined 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 Jarge 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 1970s. Now many nations are
capable of large scale fishing off the coasts of other countries.

Along with the recent development of the fisheries came a development of
the ocean sciences related to managing the fisheries, The scientists learned to
assess the condition of the stocks, and with reasonable accuracy, to predict the
effects on the stocks of altemative 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 of 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 capabitities and the scanty control has
been the collapse of several of the world’s largest fish stocks and a situation in
which most of the familiar fish stocks of the northern hemisphere are being
fished to the limits of their preductivity, More fishing cannot take more catch
from these on a sustained basis and can cause them to collapse.
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This situation is a major concemn for the United States because we have,
within 200 miles of our coasts, about 10% of the world’s fish resources. The
total catch in this area is about 6 million tons annually of which more 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 severul 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 of 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 1975 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 10 most countries.

The text has received extensive study and has been considered most carefully
by our representatives in Congress who have used its provisions as a basis for the
bills 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 responsibalities
for coastal states.

Article 45. In the exclusive zone (200 miles) the coastal state has “sovereign
rights for the purpose of exploring and exploiting. conserving and managing the
naiural 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 determine the allowable
catch of the living resources in its exclusive esonomic 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 coasial siate 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 living resources
of the exclusive economic zone. Where the coastal state does not have the
capacity to harvest the entire allowable catch, it shall. . . give other states access
to the surplus of the allowable catch.,

“Available scientific information, catch und fishing efforts statistics, and
other data relevant to the conservation of fish stocks shall be contrbuted 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 shall take into account all relevant factors, including. . .
the significance of the renewable resources of the area 1o the economy of the
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coastal state concerned and its other national interests. . the requirements of
developing countries. . .in harvesting part of the surplus, and the need to
minimize economic dislocation in states whose nationals have habitually fished
in the zone. ., .

There are many other pertinent provisions but I beligve it 15 clear that the
coast state shall manage the coastal fishery resources on the basis of scientific
evidence, and with full publication of the information concerning those re-
sources.

The congressional action in bills HR 200. which has been passed by the
House, and 8961, which has been passed by the Senate Committee, contains
similar obligations in the form of standards which apply to the fishery. They are
as follows from HR 200: (1) Management and conservation measures shail be
based upon the best scientific biological information available. (2} To the ex-
tent possible, an individual stock of fish shall be managed throughout its range.
(3) Management and conservation measures shall not disciminate between
residents of different states. (4) Management and conservation measures shall
be designed lo achieve the optimum sustainable yield of a stock of fish on a
continuing basis. (5) Management and conservation measures shall promote
efficiency in harvesting techniques. {6) 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 meusures.
(7) 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 responsihilities for the development of management plans as-
signed to regional councils. Both bills establish seven such councils, Both bills
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 tw
discuss here. You peopie who are interested will want to carefully examine them
with respect to whether they provide for an effective working partnership of the
states and federal government 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
legisiation on our part would almost surely prompt others to assert extreme
claims of their own. Qur ability to negotiate an acceptuable 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
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coastal fishermen. These agreements will be a iransition to the eventual 200-mile
zone.” Such negotiations have begun at the meeting in September of the Interna-
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 fishing
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
Atlgntic States Marine Fisherics Commission
Washington, D.C. 20136

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 gnd
approval of Congress: the Atlantic States Marine Fisheries Commission (ASMFC)
with 15 member States; the Gulf States Marine Fisheries Conunission (GSMFC)
with 5 member States; and the Pacific Marine Fisheries Commission (PMFC} also
with 5 member States, ASMFC was the first to be created in 1942 and the others
soon followed (ASMFC is now in its 34th year). Each state within a commission
is represented by three delegates or commissicners: a state fishedes director, a
member of the state’s legislative body, and an appointee of the Governor.
(Florida, incidentally, is a member of both Gulf and Atantic Commissicns.) 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 but
is not so named in the Pacific compact.

What is the purpose and the function of the Commnissions? The purpose of
the Atlantic States Marine Fisheries compact is to provide the better utilization
of the fisheries of the Atlantic seaboard and it shall do this, reads the compact,
by development of joint programs for the promotion and proiection 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 1
will refer to a bit later, and so must act as agencies of inquiry, of debate. and of
recommendation — these latter to the sevezal legislatures, to the governors, to
the state administrative and management agencies, and presumably also to the
federal fisheries agencies and the Congress. Essentially this is how the com-
missions have operated until now — with individual embellishment, of course.
over the years, providing both services and support 1o member 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 fisheries in which such states have a
common interest. This is an interesting concept for interstatc management of
shared fisheries resources (because some states do not even have the constitu-
tional authority 1o make interstate agreements for fisheries) but unfortunately
until very, very recently these provisions were never invoked. And perhaps now
it is too late. Almost positively, this regulatory function so long neglected, so
badly needed, will be preempted through federal legislation that is before the
Congress today.
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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? I seems 10
me essentially to recommend, to the several states involved with any species of
fish, regulations appropriate 1o the protection and optimum utilization of such
species for simultaneous legistative or administrative enactment. In this idealized
concept, the compacts afford a method for a constructive joint approach to
common problems of management that the states operating individuaily 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. Nevertheless, the compacts
preserve sfates’ responsibilities by requiring the Commissions to report their
recommendations to the several states affected by any problems for final action
by them. Finally, I believe the compact commissions were designed as practical
institutions in that they create no super government agency but utilize existing
state and federal agencies in a common eftori to solve problems that are unsolv-
able otherwise. That they have been unable o resolve many of these problems
stems from political and human frailty — one cannot tault the compacts.

More recently the interstate compact commissions have supparted 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 administration 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, southem shrimp off the south Atlantic states, the surf clam
and northem lobster of the north and middie Atlantic areas, menhaden in the
Gulf of Mexico, Dungeness crab and other selected species off the Pacific coas!.

ASMFC has gone one step further with the Guif of Maine shrimp. By com-
bining the management planning of the SEFMP with the provisions ot Amend-
ment No. 1 to our Compact, it has organized a Northern Shrimp Section which
promulgates reguiations for this fishery. Three states, Maine, New Hampshire,
and Massachusetts, share this fishery. Much of the fishery is conducted beyond
the territorial sea of the individuul states, in fact. outside the US. contiguous
fishery zone. Based on studies of a state-federal scientific team and policy deci-
sions of a state-federal subcouncil of the Northeast Marine Fisheries Council (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 optimim mesh size to
conserve the small androgynous male shrimp and 3 closed season to help control
annual landings which are above maximum sustainable yield (MSY). This is a
cooperative effort involving the Comrmission as a regulatory (management) insti-
lution, siate and federal administrators, and scientists providing financial and
technical input, while the states practice cooperative reciprocal enforcement. |
believe this system could be a practical solution to regional fisheries management
for a considerable number of inshore and estuarine-oriented species and should
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be more universally applied. As [ stated above, it probably has developed toc
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 passing
through invisible state boundaries.

We have now before us the era of fisheries management under extended
jurisdiction. Buth 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. The 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 1akes 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 no 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 introduced in the 93rd Congress the
ASMFC states voted 14 to ! (Florida dissenting) in favor, but that was 2 years
ago. These same stutes respond somewhat differently today. They have reserva-
tions. Now that the bills before Congress have management titles, and especially
certain provisions of HR 200, the states arc seeking amendments or at least
trying to affect what comes out of 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, 8 361 accords them a stronger role tiran HR 200, but § 961 does
not specifically guarantee their membership on the Council; the amended version
of HR 200, as passed by the House, now does. They are pleased with the
language of § 961 which specifies that the Secretary of Commerce shafl review
management regulations recommended by the councils {as well as accepting their
management plans) and the Secretary shail 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 for the interstate marine fisheries commussions
in the new era of fisheries management under extended jurisdiction? Let me
quote to you from a leiter to Senate Commerce Committee Chairman Warren
Magnuson by John Harville, Executive Director of the PMFC. “With respect to

10



designation of an appropriate 1ole in this new management regime for the
present interstate marine fisheries commissions, [believe this should take the
form of staff support for the Regional Councils, after the pattern already in
effect with respect to NMFS’ State/Federal Fisheries Management Program.
... 1 urge that the legistation . .. specify thut kind of relatonship and thus
recognize past achievemnents of the marine interstate fisheries commissions in
communications, planning, and coordination of State-Federal interactions, and
Comnuission capabilities to apply existing experience and institutional machinery
to facilitation of the new Regional Council management functions.”

Dr. Harville goes on to say, “I think it important that the Congress be on
record in calling for this kind of adaptive evolution of the interstate arine
fisheries commissions. The Congress created those Commissions in the late *40s
to assist the States to work more effectively together 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.

If regional management is truly upon us, there are only the three altemnative
roles for the Commissions: (1) they might be abolished as no longer needed;
(2) they might disappear into the council structure; (3) or they should, as [
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 role should be the rational chouce.



Suggested State Legislation for Effective
Management of Marine Fisheries

W. MASON LAWRENCE, Consuitant
Natural Resource Management
Delmar, New York 12054

In 1972 the National Marine Fisheries Service emnbarked 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 comprehensive 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 to
obtain timely approval by the state legislative authorities of the agreed upen
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 fisheres,
experience with the State-Federal Fisheries Management Program has resulted in
4 clearer recognition and definition of this need.

Another anticipated development, extension of U.S. fishedes jurisdiction 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 mangement of these fisheries. they
must have the capability to cooperate with the adjoining states and the federal
government in the development and implementation of unified management
plans. Otherwise, a single fish stock will either be subject to different and often
conflicting management regimes in different jurisdictions, or the federal govern-
ment may find it necessary to preempt the management authority for z stock to
assure proper protection and use of the stock.

DEVELOPMENT OF MARINE FISHERIES MANAGEMENT ACT

In recognition of these needs, the Nationa] 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, & stute legislators and § state fisheries
agency heads, to develop this legislation. I was retained by the Council of State
Governments as the project director to assist with this work.

In the course of developing the suggested legislation, the staff of the Task
Force examined the marine fisheries laws of the 24 coastal states, the 8 Great
Lakes states, American Samoa, Guam, Puerto Rico and the Virgin Islands, and
12



conducted interviews with the heads of the state fisheries agencies and represen-
tatives of the recreational and commercial 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 at the Na-
tional Conference on Effective Management of Marine Fisheres at Hyannis,
Massachusetts, in June 1975, Copies of the suggested Act are currently available
in two formats: as a separate brochure, and as a part of the Council of State
Govemment’s 1976 Suggested State Lepislation, 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 Management,”
which contains the recommendations of the Task Force and the suggesied Act,
should be available from the Council of State Governments or the Naticnal
Marine Fisheries Service by December 1, 1975.

RECOMMENDATIONS OF THE NATIONAL TASK FORCE

The National Task Force made three recommendations relating to the sug-
gested Act: (1) Each coastal state fisheries agency should compare the stutu-
tory basis for its operation with the suggested Act and seek adoption of those
sections or parts, modified to conform to the general construction of its statutes,
that would improve its capabilities for marine fisheries management. (2) Each
coastal state fisheries agency’s attention is directed to the most important needs
for modification of present statutes, as determined from an examinziion of
existing state statutes and discussion of problem areas in fisheries manugemen
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 from resource users and interested citi-
zens, and effective penalty and enforcement deterrents. (3) 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 should
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
recommendations have been adopted without dissent at annual meetings of the
International Association of Game, Fish, and Conservation Commissioners, The
American Fisheries Society, and the Atlantic States Marine Fisheries Commis-
sion.

The National Task Force also made seven other policy recommendations in
their final report on issues not dealt with specifically in the legislation, which
they felt were of prime importance to effective marine fisheries management.

DISCUSSION OF THE MARINE FISHERIES 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
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Act. They recognized that a state’s marine fisheries 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 te 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 {0 changing needs in management,

The Task Force reviewed the two basic forms of organization of stafe fish-
eries agencies, the commission and department forms, and included a discussion
of both 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 of fisheries agency favored that
form of organization, whereas states having a department type agency favored
their form of organization. Apparently, the people in either type of organization
were comfortable with the type with which they were familiar and skeptical of
any major changes in basic organization. 1t 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 two basic forms of
organization, or a variation thereof. Recent history suggests that there probably
will be few changes in the basic organization of state fishe ries agencies.

With reference to aperation of state fishertes agencies, a najor problem faced
by many agencies is that their management capabilities are severely constrained
by the lack of adequate authority to regulate fisheries within the states” jurisdic-
tion. A few state fisheries agencies have appropriate authority (o regulate fish-
eries but in many states the fisheries agency’s authority to regulate ranges from
none to limited authority in a few defined situutions. In the latter situation
management regulations are established by legislation. The delay and wncertainty
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 fishetics agencies should have the author-
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 regulations to be effective on promulga-
tion and to be subject to comment, objection and public hearing with a reuson-
able time following promulgation. Such emergency tegulations 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 u state the necessary flexibility to cooperate with adjoining states and
the federal government in the management of shared resources and to respond
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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 approprate action to repeal or modify any
existing laws or regulations that do not fulfill a valid management 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 managed. 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 resousces. 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 in
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 caich 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 10 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 caretul
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 Sugpested Legislation, Findings, and Declaration of Purpose,
sets forth the value to a state of its fisheries tesources 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 applicabie
to each of the coastal states.

The remaining sections of the suggested legislation treat definitions, duties of
the commission or director, and enforcement, penalties and forfeitures. Two
parts of Section 14 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 is provided
to revoke the hicenses of a person who settles or is convicted of more than one
violation in a S-year period. Both of these ure considered to be helpful enforce-
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.
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Florida's Position Regarding HR 200 (Extended Jurisdiction)

HARMON W. SHIELDS, Executive Director
Florida Depariment of Natural Resources

and

EDWIN A. JOYCE, IR., Director
Division of Marine Resources
Tallahassee, FL 32304

Several years ago efforts were made to have the northern lobster declared a
creature of the continental shelf because of extenuvating problems resulting from
foreign fisheries offshore of the northeastern United States. Florda 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 fisheres 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 fishing in the Bahamas, causing severe
repercussions to the Florida spiny lobster fishing industry. Once the Bahamas
had made this declaration, the U.S. Department of State began negotiutions to
iry 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 fuiled,
leaving Florida's spiny lobster fishermen to go on welfare, to search for other
fishing methods, and to otherwise be virtualiy forgotten by the federal govem-
menit.

Now we have HR 200, a bill which has just passed the House of Representa:
tives. lis main thrust is to extend United States jurisdiction unilaterally to the
200-mile limit instead of the present 12 miles. Florida is also opposed to this, as
are the Secretary of Commerce and President Ford, on the basis that such a
unilateral extension would disrupt and undermine the multi-national negotia-
tions going on under the Law of the Sea Conference. The establishment of a
200-mile limit through the auspices of the Law of the Sea Conference would
automatically set up the foundation whereby national and international agree-
ments would be reached to preserve traditionai fishery rights and to make
muiual exceptions. On the other hand, a unilateral extension by the U.S. would
force similar resction on a nation-by-nation 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 Bahamas. As we've already peinted out,
those negotiations failed miserably. However, Florida is again in the minority on
this particular issue. Many states strongly need help to protect their fishenes
which exiend beyond the 12-mile limit and they see the 200-mile limit as being
the answer to these problems. Thus, Florida has apparently lost this battle.
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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 consideraticn of
the Secretary of Commerce. These councils are well 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 major 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’ temritorial 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 ovsters
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
Washington. If these regional councils have been properly set up and established
to have peer group expertise, then we feel that preemption and these other
major changes and considerations should be initiated by a vote of the regional
councils rather than resting in the hands of a single federal employee.
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The Western Central Atlantic Fishery Commission (WECAFC):
Its Implications and Impact

PHILIP M. ROEDEL
Fisheries Advisor
LS. Agency for intemational Development
Washington, D.C. 20523

HISTORY AND FUNCTION OF WECAFC

The concept of a regional fisheries commission concerned with the West
Central Atlantic has been with us for a long time. ldeas as to ils geographic scope
and its areas of responsibility have ranged from a single-purpose shrimp com-
mission for the Caribbean to a managerial body concerned with all fisheries in
the Westem Atlantic from Cape Hatteras to the 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 certainiy
not unanimous, agreement in the U.S. commercial and sport tishing industry
that this was the case.

The major debates revolved around several critical issues: what should such a
body’s geographic area of competence be; shuuld such a body have managerial
and regulatory authorities, or should it be lindted to coordination of efforts and
the compilation and dissemination of informatien; should 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 family?

The question of a West Centrat Atiantic body was broughr before the FAQ's
Committee on Fisheries (COFI) at its Eighth Session held wn Rome in April
1973. This followed extensive discussions duting a meeting of COFI’s Subcom-
mittee on the Development of Cooperation with International Organizations
Concerned with Fisheries held in Vancouver, Canada in Febiuary 1973,

1 participated in both of those meetings. und the debate was intense with
respect to the topics I have noted, though there was eventually enough give-and-
take to permit everyone concerned to reach substantial agreement. Essentiafly~,
we had left Vancouver agreeing (1) that there was need for a non-regulatmyfj
body that would provide a forum for discussion of matters of mutual coneern, (2} %
that it should be set up as a subsidiary body of FAQ, and (3} that it should be
concerned with all species, but with emphasis on shrimp. Its exact geographic
extent and its precise terms of reference repmined to be determined, though
with respect to the latter point the Subcommittee recognized the particular need
for (1) collection and compilation of statistics and biological data, (2) research
coordination, (3) information exchange, and (4} training. The Subcommitiee
recommended that COFI set up an ad hoc Working Party 1o consider these
matters during the Eighth Session.

The FAO staff subsequently prepared draft terms of reference designed 10
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reflect the Subcommittee’s views, which, with the Subcommitiee’s report, were
presented to the Eighth Session (FAO documents COFI/73/4 and COFI1,73/4
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 purpuse of fishery statistics. It considered that this was
desirable in order to encompass all stocks not yel covered by internalional
fishery bodies responsible for adjacent areas.” Further. it endorsed the terms of
reference drafted by the FAOQ staff (FAO Doc. COF/73/4 Sup. 2).

COFI uccepted these findings and recommended to the FAO Council that the
Director-General of FAQ be authorized to establish the body (FAQO Fish. Rept.,
135, 1973).

The Council took action in November 1973 (61st Session, Resolution 4/61 ).
It noted in the resolution *“‘the need for international cooperation for the conser-
vation, development and utilization of the living resources, especially shrimps,”
and stated that the new body “would not be concerned with management and
regulation of the fisheries.” The Resolution defines the geographic area in these
lerms:

The Commission’s area of competence shall be all marine waters of the
Western Central Atlantic bounded by a line drawn as follows

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 (o the Panama
Canal; thence continuve along the coasts of Central and North Amercsi to a
point on this coast at 35° 00N latitude: thence due east along this paralle]
to 42° 00" W longitude; thence due south along this meridian to 5° 00'N
latitude; thence due west along this parallel (o the original point at 5° 00"
N latitude on the coast of South America.

This boundary is identical with that of FAQ’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 o
promote, where appropriate, the standardization of research me thods;

{c} to promote the interchange of information reluting 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 on fisheries, and studies
of appropriate methods of control and improvement;

(e) to promote and assist the development of aquacuiture 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 improvement of the resources; and

(h) to promote and coordinate international aid 1o further the achieve-

ment of the objectives referred to in the preceding sub-paragraphs.

FAQ has taken the actions asked of it, and WECAFC is a reality which last
week (Qct. 20-23, 1975) held its First Session in Port of Spain, Trinidad and
Tobago.

Even though WECAFC has neither managerial 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 all fisheries in the area, regardless of the outcome of Law of
the Sea negotiations. Certainly organizations such as the Guif and Caribbean
Fisheries Institute will have a major interest in WECAFC, and can, I believe,
make significant contributions to its success.

THE ROLE OF THE AGENCY
FOR INTERNATIONAL DEVELOPMENT (USAID)

The interest of USAID may be less evident, for many of you here will remem-
ber that in recent years the Agency’s concern wath 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 program. This reflects = growing concemn in gov-
ernmental circles, fisheries and otherwise, with the increasing problems of nutri-
tion in much of the world, the seemingly neglected potentiul 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
motre 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 bivlogy, econom-
ics, statistics, law, and public administration, are ali subjects in which the United
States has strong capabilities.

In developing concepts as to an appropriate U.S. bilateral fisheries assistance
program, AID collaborated with NOAA’s Office of Marine Resources, and this
led in March 1975 to my secundment to AID as a fisheries advisor with the task
of evaluating the existing AID fisheries program and of recommending 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 by
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 1o toduy's needs, so our planning
calls for the creation of a viable and responsive fisheries program as the Agency’s
goal. [ts magnitude and exact direction remain to be delineated, but I believe it
will encompass small-scale fisheries, aquaculture, and fisheries management and
adminisiration.

THE FIRST SESSION OF WECAFC

The first session got the new body off to a faizly good start, The results were
not earthshaking, nor, in faimess, 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 of work
and its performance at its second session in 1977. Two 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. However, 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 Commission
(WECAFC) at the time of the First Session

Brazil* Netherlands*
Colombia* Nicaragua

Cuba* Poland?*

France® Senegal
Guatemala Spain*

Guinea Toga

Guyana Trinidad and Tabago*
Haiti United Kingdom*
Italy® United States*
Jamaica Venezuela

Japan Zaire

Korea®

*Attended the First Session

Twelve member nations attended the first session: Brazil, Colombia, Cuba,
France, Italy, Korea, Netherlands, Poland, Spain, Trinidad and Tobago, the
UK., 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.

22



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

(000 MT) Member WECAFC
Catch

United States B86.2 ¥es5
Venezuela 144.5 yes
Mexico " 132.6 no
Cuba 72.5 yes
Colombia 27.8 yes
Korea, Rep. of 19.8 yes
Jamaica 18.0 ves
Guyana 17.6 yes
Trinidad & Tobago 12,8 yes
Bominican Republic 8.9 no
U.5.85.R. 8.8 no
Nicaragua 7.9 ¥YO§
Guadeloupe 4.8 (France)
Honduras 4.3 no
Barbados 4.0 no
Surinam 3.3 {Netherlands)
Bahamas 33 {appl. pending)
Martinique 3.0 (France)
Haiti 2.2 yes
Total Catch in Area 1405.0

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 Padmore, Minister of Agriculture, Lands and Fisheres,
served in a most distinguished manner. Trinidad and Tobago was later elected
chairman to serve through the next session 2 yeats hence. Vice-chairmen include
Brazil, Cuba, and Colombia, while the Bahamas (contingent on its rnembership},
Guyana, Jamaica, and the U.S. were elected to the Executive Committee.

The agenda included three principal items: (1) a review of existing knowl-
edge of the fishery resources; (2) statistical needs; and (3} possibilities for fish-
eries development.

With respect to the first item, the review of existing knowledge of fishery
resources and identification of future requirements, the Commission, as you
would expect, devoted a good deal of time to shimp 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 shrimp 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 of
the fisheries, 2 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 spiny
lobster.

The Commission discussed the need for more detailed knowledge about fin
fish resources as a basis for fishery development, and agreed to establish a
Working Party on Assessment of Fish Resources. It emphasized that the Working
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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 statistical
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 the fishery statistics in the
arca and that measures were needed to ensure Jissemination of these statistics. [t
was therefore decided to set up a WECAFC Working Party on Fishery
Statistics.”

The final substantive item, and 1 think the most important, dealt with pros-
pects for development of fisheries in the Western Central Atlantic.

An advisory team to the FAO Department of Fisheries hud concluded that
the possibilities for development were considerable, although certanly not
everywhere identical. In the Antilles, for example, the immediate opportunities
lay with existing smail-scale fisheries.

Several delegations, perhaps particularly the U.S., stressed the importance of
improving post-harvesting facilities and techniques (hat would lead 1o wider
marketing opportunities 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 scule fishermen contributed a major
part of fish landings in many countries in the Western Central Atlantic and this
situation was likely to remain unchanged. Purely commercial criteria could not
be accepted in establishing priorities for action to improve small scale fisheries.
The importance of developing acceptable social criteria was emphasized” {from
the draft report),

Another factor affecting fisheries development is the International Project for
the Development of Fisheries in the Western Ceniral Atlantic, which was
appreved by UNDP in Januvary 1975 and became operational in March 1975
using UNDP funds: $124,000 for an 18-month period. Consultants, in coopera-
tion with FAQ, are preparing reports on the primary areas of project activity
(statistics, Tesources evaluation, small-scale fishery development, fishing industry
development, marketing, and training). The Commission, while endorsing these
activities, pointed out that the UNDP funds would not be sufficient to support
everything, and hoped that such activities as pelagic surveys, small scale fishery
development, and aspects of training would be supported by bilateral donors,

The Commission also agreed to act as the Government Cooperating Agency
for the project, and to do this through an Executive Committee that would act
for it on all project matters between sessions of the Commission. Hence, the
importance of this Committee, of which the L1.S. is, us I said earlier, a member.

Several delegations said that their governments would at least consider sup-
porting the WECAFC project through their bilateral aid programs. In this
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connection, Canada and the UK sent their fisheries 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 fisheries
development in the WECAFC area, though opportunities were considered mar-
ginal for most of the littoral states.

While WECAFC's competence is limited to marine waters, it did endorse a
proposal 1o establish a joint working party of aquaculture specialists (o advise
the Regional Fisheries Advisory Commission for the Southwest Atlantic
(CARPAS), WECAFC and the proposed inland fishery body for Latin America.

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

SUMMARY OBSERVATIONS

The Comrmission at its first meeting established three working groups that will
deal with: (1) stock assessment of shrimp and lobster resources, (2) assessment
of fish resources, and (3) fishery statistics.

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

It endorsed the FAQ/UNDP Western Central Atlantic fisheries developmeni
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 small-
scale marine fisheries development, believing this should be a major aspect of
WECAFC's work.

As 1 said at the beginning, WECAFC has its preblems. However, its members,
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. |
include the United States in this group, and my 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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Multiple-use Conflicts between Fishermen
and other Users of the Ocean with a Consideration
of a Possible Expanded Federal Role

ROLAND F. SMITH
Chief, Office of Living Resources
Office-of
Associate Administrator for Marine Resources
National Oceanic and Atmospheric Administration
Rockville, MD 20852

There was a time when commercial fishermen were the dominant users of
ocean space over mid- and outer-continental shelf areas. Since World War II,
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 multiple-use conflict experienced by
commercial fishermen, as we shall see.

Assessing the potential environmental impact of commercial and industrial
activity on living marine 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. It 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 Federal
Government in helping fishermen and workers in other industries to make a
living on the same ocean at the same time. [ 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
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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 facilities, 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, creale costly delays, or force a fisherman against his will into other
occupations or social patterns.

Listed here are major categories of ocean activities that may conflict or com-
pete with U.S. commercial fishing operations, as follows: (1)} Foreign fishing, (2)
Marine recreation, (3) Shipping, {(4) Offshore installativns, (5) Submarine cables,
(6) Ocean dumping, (7) Marine mining, and (8) Offshore oil and gas exploration
and recovery .

{1} Foreign Fishing: Conflicts between United States and foreign commercial
fishermen have been highly publicized, especially in areas such as Georges Bank,
where U.S. fishing vessels must compete with the 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 settlement, 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,

{2} Marine Recreation, especially boating and fishing, is one of our mosl
rapidly expanding ocean activities. While data are unavailable, observations sug-
gest that the number of commercial fishermen displaced or inconvenienced by
the expansion of port facilities to accommodate recreational boaters exceeds
those similarly affected by offshore oil and pas development. Significant com-
petition for certuin 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 an
opportunity for the states to work with the Federal Government to help reduce
these kinds of conflicts.

(3} Commercial Shipping 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 fo 8 were obtained largely from the report
“The Effect of Increasing Multiple-Use of Ocean Space and Resources on World Fishery
Production and Extraction,” by Robert P. McGeevy, University of Washington, Institute for
Marine Studies, Washington. Working Paper #4 preparvd for the 8th Session of ACMRR snd
sponsored hy the FAQO Department of Fisheries and the National Marine Fisheries Service of
the National Qceanic and Atmospheric Administration.
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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 teduce collisions and gear losses, the added traffic will restrict corn-
mercial fishing in specific areas or at certain times.

{4) Offshore Installations on the nation’s continental shelf areas will increase
dramatically in variety and number in the coming decade. Besides oil 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 perhaps 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 which commercial fishermen will be impacted will depend on the
area and the degree to which adequate planning has been undertaken to
accommodate all interests.

(5) 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 (68 transatlantic cable breaks in the past 15
years), but both fishermen and cable owners suffer severe economic losses when
such accidents occur,

{6} 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 u decline
in the amount of waste materials disposed of in the US. coastal areas;
consequently, a reduction in the amount of 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 marginal
fishing areas. Thus, the competition for space is minimal. In some areas, such us
in the New York Bight, pollution from ocean dump sites has spread to adjacent
fishing grounds, driving away fish and shellfish or making them unsuitable for
human consumption.
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{7} Marine Mining: Many coastal areas will see increased development of
offshore sand and gravel resources; dredging for fossil shells will continue
although this is not expected to increase significantiy; more facilities for the
extraction of chemicals and fresh water from the sca are projected; deep-sea
mining is on the verge of becoming commerciaily viable. All of these activities
and their associated onshore processing plants and ship support activities will
add to the competition for ocean space and port facilities vsed by fishermen.

(&) Offshore Ol and Gas Developments: Because this aspect of ocean develop-
ment has had the greatest publicity, there has developed an opportunity for all
vested interests to become organized — resulting in a polarization of views and
the concomitant flurry of activities associated with such emotional confrontations.
Regardless, there are many important lessons to be gained, as will be noted later.

Since 1947, 2,075 platforms have been located beyond 3 miles and
additional structures are being built to dell in water from 1,000 to 6,000 feet.
These offshore structures and their land-based terminals are connected by
pipelines. An indication of the intensity of this development can be realized by
the fact that 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, new
areas off other sections of the U.S. coasts are in the process of being developed.
Many of these arc 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 10% of the total known U.S. oil reserves.2 but 30-40% 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: (1) competition for space, (2) navigational
hazards, (3) seabed obstructions, and (4) 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 from the offshore structures. Sea bed obstructions, such as
those assoctated with the underwater completion of oil wells, inactive studs, and
underwater pipelines can cause sizeable economic 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,

2l(.‘vecrlogical Estimates of Undiscovered, Recoverable Dil and Gas Resources in the U.8.-
U.5.G.5. Circular 725; statistics from American Petrolesum Tnstitute 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 & 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 community. 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 se 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 essentiul 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 the 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 exdst.

In the United Kingdom, good success in alleviating friction between offshore
oil producers and fishermen is apparently being achieved through the Fisheries
and Offshore Qil and Consultative Group, comprised of representatives of both
industries and appropriate government agencies. This group deals with issues of a
general nature and organizes subcommittees to handle specific problems. Direct
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consultation may be arranged between individual oil companies and fishery
representatives concerning specific 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 other support vesscls.

To date, there has been no comparable U.S. federal activity which comes to
grips with these kinds of non-environmental issues. Environmental impact state-
ments, required under the National Environmental Protection Act of 1969
(NEPA), deal only indirectly with these kinds of problems. Yet, with the
projected increases in ocean development and recent Jegislative authorities given
federal and state governments (the Coastal Zone Management Act of 1972 |Pub-
lic Law 92-583]; the Marine Protection, Rescarch. and Sanctuaries Acl of 1972
[Public Law 93-627] ; the Deepwater Port Act of 1974 [Public Law 93-627]: und
proposed extended fisheries jurisdiction legislation), something more may he re-
quired in the way of policy guidance and other assistance at the federal level.

NOAA is the federal agency responsible for the conservation of living marine
resources and, as such, is actively involved in assessing the environmental impacts
of ocean development. The National Marine Fisheries Service (NMFS) in NOAA
is intimately concerned with the problems of recreational and commercizl fisher-
men. A case can thus be made for placing responsibility for resolution of
multiple-use conflicts involving fishermen in the Nationul Marine Fisheries
Service. Such a trend is already developing in sonie NMFS regions, where local
commercial and recreational fishing groups seek out the Regional Director us the
advocate for fisheries in these types of problems. This is because the Regional
Director and his staff generally have good rappor( with the fishermen and good
communications with state and lederal agencies concerned with encouraging
and/or regulating those other ocean activitics. What needs Lo be more effectively
developed is better communication with the ocean developers. There is. in fact, #
catalytic role which NOAA-NMFS can play in getting upposing factions
together, and it can involve at least five major areas:

1. Insuring that each group clearly understands
the other’s problems and mode of operation.

Direct interaction between fishermen and other ocean industries is un
essential first step in creating understanding and cooperation. Most of the
conflicts between commercial fishermen and oil and gus producers in the Gulf of
Mexico have been successfully resolved in this manner. For example, one of the
major complaints of fishermen, the presence of debris on the bottom, cannot he
resolved by regulation, but by a better understanding of the problems of the
fishermen on the part of the skippers who operate the support vessels that
service the offshore structures.

2. Keeping active and open channels of com-
munication among all concerned parties.

As an activity develops in a new area of ocean space, a pertod of adjustment
will be needed between the new user and fishermen. This early period of under-
standing and adjustment must be met with a good attitude on the part of both
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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 unnecessary
conflicts with user groups which may be another agency’s concem.

3. Exploring the potential benefits that
can accrue ta both groups,

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 fishersmen with weather observations, first
aid, and other emergency measures. The fact that oil rigs attract and concentrate
fish is o well-known -example of how the activities of one group cun henefit
another.

4. Avoiding confrontations that force
a “winner-loser” situation,

All parties must work to accommodate tradeoffs and compromises that are
pased on sound judgment and that lead to rational solutions. Other ocean indus-
tries should consult mose with fishermen and with state and local governments
to avoid last-minute confrontations and to euse the problems of adjustment
caused by their increased uctivities. 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 affecting fishing
efficiency or costs. Essential port facilities and services of the new industry can
be planned to aiso improve existing accommodations needed by fishermen.

5. Assuring that commercial and recrcational fishing interests
get proper consideration in regional econonic analyses and
planning activities that relate to vther ocean industries.

The Office of Coastal Zone Management. the Oftice ol Ses Grant. and the
National Marince Fisheries Service —componenis of NOAA can play an impor-
tant role by providing essential data to assure that fishermen’s contributions 1o
the Jocal culture and regional economics are recognized and given equitable
consideration. In this connection, the National Marine Fisheries Servive and the
Fish and Wildlile Service are cooperating with the Office of Coastal Zone
Munagement in the development of criteria which states can use to gve full
consideration to all fishing interests in the development of state coastal zone
mgnagenenl plans.

In summary. we are moving into an era of dramatically increasing activity
and development throughout most of our continental shelf area. This wall have a
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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 coming decade of ocean development to the
Golden Age of Sail that stimulated the economic 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 perhups, 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 beyond 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 2 more positive manner, to
ensure equitable consideration of our important fishing industries.
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Identification and Mapping of Fishing Banks on the
QOuter Continental Shelf of the Gulf of Mexico

DOUGLAS ELVERS
and

JAMES B. JOHNSTON
United States Department of Interior
Bureau of Land Management
New Orleans OCS Office
New Orleans, LA 70113

ABSTRACT

The Bureau of Land Management (BLM) began leasing in Gulf federal waters for oil, gas,
and sulfur in 1954. Between 1954 and 1971, 23 lease sales were held with the value of the
prospecis the principal factor guiding the sales. In 1971, formal environmental impact
statement preparation began and by 1973 concern for fishing banks, shrimping areas, ship-
wrecks, and coral reefs brought about special stipulations in the Florida Middle Ground,
Stetson Bank, East and West Flower Garden banks, and 18 Fathem Lump.

Regional maps of fishing grounds in the lease aress were sketchy and detailed bathy-
metric maps for the Gulf of Mexico were limited to 1:1,000,000 maps and Coast and
Geodetic Survey (C&GS) — National Ocean Survey Nautical Charts. The BLM in New
Orleans prepared a series of visuals for impact statements displaying underses leatures.
These have become a popular item for those people not already familiar with Gulf bathy-
metric features, fishing banks, and coral reefs,

Much of the information shown on the BELM visuals was derived from areas shown by
commercial fishing publications, nautical charts, and locations given 10 us by seagoing
biologists and geologists (from universities, state and federal agencies, and offshore cpera-
tors) as well as sport divers and fishermen.

The National Ocean Survey (NOS) has completed nine 1:250,000 scale bathymetric maps
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, und
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 atong the
shelf edge. Breton Sound, Pensacola, and Destin Dome sheets detail hardbanks, sand ridges,
submerged channels, and islands important to fishing in this area.

Additional detailed maps on 4 1:12,000 (1 inch - 1,000 feet) scale have been prepared
for BLM on hardbanks in offshore Texas by Texas A & M, Lorac, and Decca survey
companies. Fifteen banks from Mysterious Bank off Port Mansfield, Texas to 28 and 29
Fathom banks, directly east of the Fiower Garden banks are now available.

Fishing grounds related to bathymetric and geologic features for the Gulf of Mexico can
be accurately mapped with modern navigation, side scan sonar, and narrow beam soundings.
We hope to add additional details to fishing grounds by 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 Mexico and South Atlantic continental
shelf and slope.

INTRODUCTION

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. In 1971, formal environmental impact state-
ment (EIS) preparation began and by 1973 concern for fishing banks, shrimping
areas, shipwrecks, and coral reefs brought about special siipulations in the
Florida Middle Ground, Stetson Bank, East and West Flower (Garden banks, and
18 Fathom Lump. Figure | illustrates the leasing activity in the central and
western Gulf of Mexico. These maps are available as color visuals for Final
Environmental Impact Statement (FEIS), proposed OCS Sale #41.

IDENTIFICATION OF BANKS

At the outset of EIS preparation, regional maps of fishing grounds in the lease
areas were sketchy and detailed bathymetric maps for the Guif of Mexico were
limited to 1:1,000,000 maps and Coast and Geodetic Survey (C&GS) -- 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 muny other banks. Figure 3
is a set of two color visuals constructed for FEIS Proposed OCS Sale #41
showing underseus features of the northern Gulf of Mexico.

Much of the information shown on the BLM visuals was derived from com-
mercial fishing publications, nautical charts, and locations given fo us by sea-
going bologists and geologists (from universities, state und federal agencies, and
offshore operators) as well as sport divers, and comiercial and sports fishermen.
A list 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 estuares 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 (1963 and
1970). We also recommend the following agencies for information regarding
each state and its offshore fishing areas

(a) Texus 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
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Figure 2. Visual graphic 4 for Texas showing nnderses 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 Publications, Inc., 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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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 conditions 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 (1950), Ekman (1953},
Greenman and LeBlane (1956), Parker and Curry {1956), Shepard (1960),
Pulley (1963), and Stoddard (1969). Edwards (1971) reports a history of investi-
gations in “The Geology of West Flower Garden Bank” through 1971. Sub-
mersible investigations of the West Flower Garden 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 and gas now encompasses the

area near several of these features (Fig. 1).

Table 1. List of Primary Contacts

PERSONS CONTACTED

AFFILIATION

LOCATION

Philip Oetking, Ph.D,
Louis Rizzo

Steven Frishman

Donald Wohlschlag, Ph.D.

C.E, Bryan and others

Robert Alderdice

Thomas Bright, Ph.D.,
and others

Nugent Brashear

Farley Sonnier

James Meachin

Wayne Swingle

Richard Geyer, Ph.ID.

Sherwood Gagliana, Fh.D.
James Prunty
lames Barkuloo

Southwest Research Institute

Bookmap Corporation

South Jetty Newspaper

Marine Science Institute -
University of Texas

Texas Parks & Wildlife Dept.

Consultant

Department of Oceanography -
Texas A&M

Consultant

Attorney

Exxon Oil Company

Alabama Dept, of Conservation

Dept. of Oceanography -
Texas ASM

Coastal Environments, Inc.

Mobil Ol Company

U.S. Fish & wildlife Service

Corpus Christi, Texas
San Antonio, Texas
Port Aransas, Texas

Port Aransas, Texas
Rockpaort, Texas
Galveston, Texas

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

Rolf Tuhl and others National Marine Fisheries Service Pascagoula, Mississipp:

Larry Ogren National Marine Fisheries Service Panama City. Florida
Charles Futch and others Florida Dept. of National Resources St. Petersburg, Florida
Martin Moe Adqualife Research St. Petersburg, Florida

Thomas Hopkins, Ph.D.
Thomas Pulley, Ph.D.
Eugene Shinn
Joseph Colson
and John Thompsoen, Ph,D.

University of Alabama Dauphin Island, Ala.
Houston Museum of Natural History Houston, Texas
Shell Oil Company Hauston, Texas
Guif States Marine

Fisheries Commission New Orleans, Louisiana

MAPPING OF BANKS

The Bureau of Land Management has an interest in the protection of fishing
grounds, particularly fishing banks with unique assemblages of biota, through
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BLM’s multi-use functions of managing oil and gas leasing operations in conjunc-
tion with other values and uses of the Federal OCS. Much of the early BLM
efforts to protect these areas continues in the compilation of information 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 Qil and Gas Operations

1. Determination of slope gradients in mudslide areas for geologic hazards.

2. Base maps for plotting individually reported geologic hazards, as mud lumps, gas seeps,
and faulting.

3. Determination of bathymetric features such as high and low relief areas, fishing banks,
coral reefs, and other features.

4, Determination of high probability areas for shipwrecks and submerged aboriginal
(Indian) tiving sites.

5. Determination of the upper and lower limits of practical use of geophysical instrumenta-
tion for archaeological and biological survey stipulutions.

6. Depth requirements on shunting of drill cuttings.

7. Location of favorable areas for recreational uses (such as diving snd underwater parks).

8. Base map for almost all offshore environmental information such as shoaling areas for
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 areas 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 of maps, including the BLM
visuals, were used to locate these areas until accurate bathymetric maps of the
operating areas could be obtained.

Under a Bureau of Land Management contract, the Nativnal Ocean Survey
(NOS) has completed nine 1:250,000 scale hathymetric maps covering arcas
from the Rio Grande River to the Florida Middle Ground (Fig. 4). These maps
are now available from the Bureau of land 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 contsibuted 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 (1 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. Texas to 28 and 29 Fathom banks,
east of the Flower Garden banks were surveyed in 1974 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 (1975) 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-meter interval for greater depths.
Identification of low relief areas requires a 2-meter contour interval. A 1-meter
contour interval would in some cases be more desitable; however, special survey
conditions preclude a 1-meter interval for routine surveying in varying sea condi-
tions. Electronic navigation is necessary to maintain proper track-line spacing
and place the survey in the modern network used in offshore oil and gas opera-
tions for precise drill site locations. Narrow beam bathymetry linked with dual
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 obtuin 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 modem methods and produce multipurpose bathy-
metric and geotogic hazard maps useful in decision making in operating near
environmentally 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 for 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 Burmah-Signal Oil Co. by Bright, et al.
in 1974,

Detailed studies of the central and southern bank areas are in preparation by
U.S. Geological Survey, Corpus Christi and Texas A & M, College Station. Berry-
hill (1975) and Bright and Rezak (1975) presented summaries of geological
results from BLM funded baseline study contracts in this area. Prior to these
studies only generalized information was available 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 78 to 56 meters at the eastern end of
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Figure 5. Port Isabet and Brownsville 1: 250,000 maps NOS NG 14-6 (OC5) 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, 1975; Johnston, Adams. and
Foster, 1975). Inspection of the Corpus Christi and Port Isabel maps illustrates
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Figure 6. Corpus Christi 1:250,000 maps NO3 NG 14-3 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 lIsland Block A-54) through Hospital and
Southern Bank to a smaller bank in Mustang Island Block A-171. The southemn
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 terms of geologic time; and early
Indians could have fished these banks in their infancy (Gagliano, 1975). 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 Bahama 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 (1,000 years ago) that growth in
elevation would essentially have ceased. At that time the lower portions of 18
Fathom Lump 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 but still producing divergent biota are the Flower Gardens and
Florida Middle Ground. Sea level has not 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.
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Figure 7, The rise and fall of sea level following the Wisconsin glaciation (from R.W.
Fairbridge, 19460),

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 stipulations and monitoring
around the important fishing banks will be the subiject 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
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cases by university or private researchers concemed 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
SUSIO
St. Perersburg, FL 33701

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 discipline (biology, chemistry, and geclogy) is discussed, espe-
cially the significance of these efforts as they relate to the protection of the MAFLA
environment.
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Contaminant Effects on Biota of the New York Bight

JOEL §. O°CONNOR
MESA New York Bight Project
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Stony Brook, NY 11794

ABSTRACT

The Marine EcoSystems Analysis (MESA) Project of NOAA was initiated in 1973 to
assess the impacts of man's activities and the natural influences on the New York Bight.
Several examples of contaminant impacis on marine resources have been identified rather
quickly: {1) high prevalence of diseases in several species of finfish and shellfish, (2) major
alterations in the distribution and abundance of bottom living organisms, (3) widaspread
distribution in exceptionally high numbers of coliform and fecal coliform bacteria, indice-
tive of pathogenic bacteria (which findings have led to closure of clam fishing operations in
extensive areas around and landward of ocean dJumping sites), (4) presence of transfer-
resistant (R*) bacteria which are resistant to broad spectra of heavy metals and antibiotics,
and {5) noxious concentrations of suspendad particulate material, flotsam and surface
slicks, 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 some
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. 1 have chosen to summarize only 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 (1972), Pararas-Carayannis {1973), and Buzas, et al. (1972). However,
for the effects summarized below, most of the documentation has been done
during the first 2 years of the Marine EcoSystems 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 4.3x10%m3/yr; dredge spoils,> 7x106m3/yr; acid
wastes, > 2x106m3/yr; construction debris and cellar dirt , 4.5x105m3/yr; atmo-
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. 1. 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 tonsfyr; and total nitrogen, 79,000 tons/yr; runoff and
groundwater influx containing: oil and grease, 124,000 metric tons/yr; and total
nitrogen, 55,000 metric 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 encrmous volumes of contaminated inputs, and their concen-
tration near the apex of the New Jersey-Long Island shores, one would expect
most contaminant effects to appear in the Apex. As will be shown, most effects
do seem to be so “localized” although the locale is much larger than most
degraded coastal ecosystems.

Fin Rot Disease

Trawl hauls from the Bight since spring 1973 have yielded five species of
flatfishes: yellowtail flounder (Limanda ferruginea), summer flounder /Pare-
lichthys dentatus), fourspot flounder (Paralichthys oblongus), winter flounder
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{Pseudopleuronectes americanus), ard windowpane (Scophthalmus 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 similarly diseased
fishes have been observed in the Irish Sea; Puget Sound, Washington, USA:
Sandy Hook Bay, New Jersey, USA: southern California coastal 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 fin rot disease in the Bight are still uncertain. Its histopathology
in winter flounder has been studied by Murchelano (1975) 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 hemeor-
thage of blood vessels in the fin remnant (Fig. 2). While the causes of fin rot
remain unknown for Bight fishes, Murchelano (1975) seems to have ruled out a
primarily bacterial etiology. However, Levin, et al. (1972) 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 the highest incidence of fin rot in
the Bight. The seasonal incidence in this species, iliustrated 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 ¢ 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-
skeletons. The exoskeletal “shell disease” of lobsters {Homarus 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 {1975). 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. Histological sections of the
diseased animals revealed “pitting and cracking away of the [exoskeletal]
laminae” and, in advanced stages, the exoskeleton was replaced by an external
blood ¢lot. The lobsters exposed to sewage sludge also exhibit gills fouled with
granular material; their chitinous covering is often eroded and the unde:lying
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Fig. 2. (1) Winter flounder with fin rot disease of dorsal and anal fins. (2) Dorsal fin. (3)
Anal fin. (Photos couriesy of I. O'Reilly, NOAA, NMFS, Middle Atlantic Coastal Fisheries
Center, Sandy Hook, N.J,),
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Fig. 3. Seasonal incidence of fin rot in winter flounder Psendopleuronécres gmericanus) in
the New York Bight.

tissue is killed (Young and Pearve, 1975).

A similar shell disease of the caridean shrimp, Crangon septemspinosa, 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 15 not
known. However, Young and Pearce (1975) have pointed out that potentially
significant mortatities might occur from the etfects of gill fouling and necrosis
combined with low oxygen concentrations over wide areas of the Apex. The
latter phenomenon has since been documented even more precisely by Segar.
Berberian, and Hatcher (in press).

Degradation of Benthic Invertebrate Assemblages

Essentially all students of coastal ecological impacts 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 (1961), off California by Greene and Smith (1975),
Smith and Greene (in press), and around the dredge spoil and sewage sludge
dump sites of the Bight by NMFS (1972). Commercial-size surf clams {Spisil
solidissima) (larger than 3 in. or 7.6 ¢m) are unusually rare in an area of about
520 nautical mi? (1,550 km? ) surrounding the Apex dump sites (MESA, 1975).
Based upon recent intensive sampling, MESA investigators 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 (1974) has summarized the
benthic ecology of Raritan and Lower bays, noting especially the unusually low
densities of macrofauna relative to comparable unpolluted areas. Pearce and
Radosh (in press) have summarized the historical work on benthic macrofauna
of the Bight and preliminary results of some MESA cruises. Figure 4 illustrates
the unusuvally 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 tirne 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 tenuis) 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

It has been known for some time 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 (11 km) radius
around the sewage sludge dump site was closed to shellfishing in 1970 by the
U.S. Food and Drug Administration (FDA). In 1974 the FDA expanded this
closure area as shown in Figure 7 because of bacterial contamination from ocean
sewage outfalls and scaward 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 ilinesses. 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 nonswimmers was not found at the “relatively unpoiluted” 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 ml resulted
in gastrointestinal {GI) disease rates of 3-4% of the bathers, and 1-2% of “severe
attack” GI rates (Cabelli, et al., in press). Thus it is clear that, at least in the
“harely 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 coliform bacteria which are
tesistant 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, Salmonella, will become resistant to antibiotics (Anderson, 1968; and
Grabow, Prozesky, and Smith, 1974). Coliform bacteria from the Bight have the
transfer resistance factor (plasmid) for heavy metals and broad spectra of
antibiotics (Koditschek and Guyre, 1974). A portion of the protocol used to
determine 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 Impacis

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 the east. The Fire
Island beaches of Hempstead 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 noexious 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.

DISCUSSION

Several biotic effects clearly arising from human contamination of the inner
New York Bight have been summarized. These indicators of marine environmen-
tal degradation are of the sorts summarized by Sindermann (1972).
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Investigators are commonly cautioned, and appropriately so, about attributing
to contaminants the major changes in abundance, distribution, or attributes of
marine organisms which arise so frequently from natural causes. Because these
natural fluctuations are commonly so preat in comparison with contaminant
effects, reasonably sophisticated and time consuming experimenta} 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 communities have
been drastically modified over at least 150 nautical mi2 (514 km?), and 244
nautical mi? (838 km2) of open ocean bottom have been closed to shellfishing.
Ocean dumping appears to be the principal cause of these effects and mast of
the others summarized, although other sources of contamination are con-
tributory.
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Fig, 8. Bacterial culture and discs saturated with heavy metals and antibiotics. The dark
zones (zones of inhibition) around seme discs indicate effective toxicity. Bacteriai 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 courlesy of Dr. Leah Kodit-
schek, Montclair State College, Upper Montclair, N.1.)

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 fallout) result in more
subtile biotic effects than those of the more concentrated dumped materials.
Thus, additional biotic indications of artificial contamination may become
obvious after more lengthy observations.
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ABSTRACT

Twin trawts have been utilized by a few commercial shrimpers and refined through sea
trials by Sen Grani programs in North Carolina and Georgia. However, South Carolinz
shrimpers have not invested in the new equipment. Two-seam nets were used on a vessel of a
¢lass (40-59 fi.} which was thought could benefit most from twin trawls, The 2-month
demonstration was designed to indicate the economic feasibility of utilizing the twin trawl
for brown shrimp harvesting in shallow water (less than 30 fi.). 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.

INTRODUCTION

Most gear research on the shrimp otter trawt has concentrated on improving
the catch efficiency of the net itself (e.g., Marinovich and Whiteleather, 1969,
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. it

I antribution No. 55 from the South Carolina Marine Resources Center. This investigation
is a result of extension work partially sponsored by NOAA Office of Sea Grant, Dept. of
Commerce, under Grant No. 04-6-153-44009.
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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: (1) By allocating the catch
among mote nets, the crew’s ability to handle the gear increases because the nets
and doors are smaller for the same effective trawl sweep. (2) Itis also believed
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 traw] experimentation by irawler owners in
the South Atlantic states and in the northern Gulf of Mexico in the 1960s, not
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 1 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 shrimpers 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 nearshore waters. In South Carolina, this particular phenomenon is re-
flected in the length and horsepower of resident vessels (Tables 1 and 2), Many
vessels (Table 1) are Jess 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 Program 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 trawis 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 of 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: (1) captains had received
sufficient information and rejected its use in the near future, or (2) the meet-
ings and demonstrations were imperfect substitutes for a full scale commercial
test, and 3) undoubtedly the financial losses during the 1974 shrimp seuson
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).
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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

Length Class Accumulated
{Feet) Number Percent Percent
19 and less: 1 3 W3
20-29: 8 2.9 3.2
30-39: 29 10.7 13.9
40-49: 81 29.4 43.7
50-59: 18 8.7 72.4
60-69: 58 0.2 92.6
70-79: 16 5.9 98.5
80-Greater: 4 1.4 99.9

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 leaming profile by permitting shrimpers to teach other shrimpers.

Table 2. Reported horsepower of double rigged shrimp trawlers licensed as resi-
dent South Carolina owners during fiscal year Tuly 1, 1974, to June 30, 1975

Horsepower Accumulated
Class) Number Percent Percent
6% and less: ki 2.6 2.6
To-139: 39 14.4 17.0
120-149: 16 5.9 22.9
150-164: 27 10.0 32,9
1645-189: 77 18.4 61.3
190-279: 49 18.1 79.4
280-399: as 16.6 96.0
400 and Greater: 11 4.1 100.1
PROCEDURE

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 thoughi the twin trawl was best suited to the
brown shomp fishery from mid-June to mid-August. A demonstration to isolate
the merit of the pear was designed as follows: (1) A trawler with low horse-
power, comparatively siow towing speed, and restricted outrigger length was
equipped with the twin trawl gear. Such bouts are numerous in South Carolina
and have comparatively few means of increasing productivity. (2) The catch of
the boat equipped with the twin trawl was compared with that of a standard
double-rig trawler. (3) The two vessels trawled the same area for equal
periods. (4) One captain controlled, when both trawlers were shrimping, the
fishing time and duration of the trip. {5) Weekly reports on the productivity of
both trawlers were provided.
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This procedure tended to equalize stock availability, captain’s skills, and pro-
ductive fishing time in order to focus on the gear’s performance. Although
Chleborowicz (1974} evaluated the twin trawl's benefits in North Carolina from
an engineer’s standpoint, he made no attemnpt to eliminate the effects of cap-
tain’s skills, number of trips, and area fished.

Two captains from Shem Creek near Charleston, South Carolina, agreed to
assume the risk of working the gear during the hrown shrimp season and 1o
conform to the above procedure. The South Seas, a 56-foot trawler with a
180-horsepower engine and 36-foot outriggers. was the tesi boat, During brown
shrimp season it would normally pull 60-fool two-seum nets, The Sowth Seas
worked under the direction of Wally Shaffer, Jr.. captain of the comparison
vessel, Carol El The Carol Elis a 70-foot trawler with 325 horsepower which
during brown shrimp season pulls 75-foot two seam nets. The authors assume
that the Carol EI has a higher fishing power compared to the South Seas due to
its higher horsepower.

RESULTS RELATING TO GEAR EFFICIENCY

The South Seas and Carol EI conducted the demonstration from June 28,
1975 to August 22, 1975 on grounds between the north jetty of Charleston
harbor and Capers Island. The specifications of the two-seam twin trawls with
which the demonstration began are shown in Table 3. The nets were designed
and built locally to acquaint focal net builders with the design and to attract their
attention to the demonstration, The towing speed of the Sourk Seas, while faster
than that experienced with conventional 60-foot two seam nets, was not up to
expectations. One of the four nets was modified to 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 the towing speed on the South Seas increased to that of the
larger Carol El. Apparently the reduced webbing decreased the hydraulic drag of
the net.

Two minor adjustments which were made in early July had a significant
beneficial effect on the ease with which the gear was worked. The four doors
were 5 feet by 30 inches with 3/4 by 6-inch runners. Initially the concern was
whether or not two such doors would spread the twin 33-foot nets. Excessive
spread was experienced as evidenced by the inside 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 inside doors to achieve g
25% reduction in surface area. A second adjustrnent 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
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Table 3. Specifications for two-seam nets used in Sea Grant twin trawl demon-
stration, 1975

(footrope length: 33ft., 1 % inch mesh, 12 thread twine)

[tem Original Modification
.. .bal > _—
#1 #2
Top body 275 meshes 240 meshes 240 meshes
Botiom body 257 meshes 216 meshes 180 meshes
Taper {top & bottom} 2:1 31 3:1
Body depth 200 meshes 150 meshes 150 meshes
Top corner 50 wide, 55 long 40 wide, 55 long 12 wide, 55 deep
20 jib. 20 jib. 20 jib.
Bottom corner 30 wide, 75 long 20 wide, 75 long 22 wide, 75 deep
20 jib, 20 jib. 20 jib.
Bag 120 meshes 95 meshes 95 meshes

*Essentially this is an 80 mesh wing at 2:1 taper from where the body sews to the
end of the corner.

added more floats in an effort to improve capture of white shrimp. 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 ECONOMIC CONSIDERATIONS

The determination of production relationships and the specification of rele-
vant variables in the production process is a passion of firm management.
oriented economists. No attempt was made 10 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 of self education. As it turned out, the shrimpers had
designed the demonstration to isolate the performance of the twin trawls sepa-
rate from 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 concemned about the components
of a particular decision and their associated dollar amounts. To this information
he will naturally 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 1974 and 1975 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): (1} For
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Table 4. Comparison of productivity of twin trawls during May 28 — August 22,
1973, Sea Grant demonstration

South Seas Carol E} Total

1974

days fished 43 43 86

catch (Ibs) 11,773 22,514 34,287
197§ .

days fished a3 43 86

catch (lbs) 8,438 12,300 20,738
Notes:

1. South Seas - Carol El comparison;: 1974, 11,773 Ibs. + 22,514 Ibs. = 52%; 1975, 8,438 lbs.
+ 12,300 lhs, = 69%

2, 1974 versus 1975 individual comparison: South Seas, 8,438 Ibs. + 11,793 1bs. = 72%;
Carol El, 12,300 1bs. + 22,514 lbs. = 55%

3. South Seas production as percent of total: 1974, 11,773 Ibs. ~ 34,287 lbs. = 34%. 1975
8,438 Ihs, + 20,738 Ihs. = 41%

t

the same period in each year with an equal number of trips, the South Seas
reached 52% of the Carol El's production in 1974 and 69% of the Carol EI%
production in 1975 (2)While production fell between 1974 and 1975 for
identical fishing effort for both trawlers, the South Seas produced 72% of what
it had in 1974, while the Carol El reached only 55% of its 1974 production.

(3} If one were to view the two boats as a unit owned by one captain, a relevani
comparison would be that the South Seas produced 34% of the trawlers’ tota
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 to 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 conternplated change in the business. The total
pluses and minuses are compared to reveal a net henefit or ¢ost. Cost informa-
tion for the analysis is presented in Table 5. For comparison purposes the partial
budget is arranged to simulate the choice facing a captain as to the feasibility of
purchasing new twin trawls or conventional two seams. The partial budget for
the decision to equip the Sourh Seas and similar boats with twin trawls or
conventional two seams is as follows: (1) Increased costs? {The cost of the twin
trawl gear) $ 2,947.50 (2) Decreased costs” (The cost of conventional two
seams) $ 1,926.75 (3) Increased receipts? (Twin trawl production, 8438 lbs.,
at $1.44 per Ib. heads off) $12,150.72 (4) Decreased receipts? (Conventional
two seam production in 1975, if proportional to 1974 catch, 6,396 Ibs., at $1.44
per Ib. heads off)2 $9,210.24 (5) Potential gross benefit is decreased cost plus
increased receipts: $1,926.75 + $12,150.72 = $14,077.47 (6) Potential gross
debit is increased cost plus decreased receipts: $2947.50 + $9,210.24 =
$12,157.74 (7) Net benefit: $14,077.47 - $12,157.74 =81 ,019.73.
2assumes the South Seas’ production compared to the Carol £’y production in the L1975

period of study would have been the same us in 1974 (52%) if conventional two seams were
fished in 1975 (.52 X 12,300 1bs. = 6,396 |bs.).
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Table 5. Twin trawi and conventional gear costs fur brown shrimp fishing in
Charleston, South Carolina, May 1975

Itemn Twin Trawl Conventional
Quantity Cost. Quantity Cosf
Nets 5* $1,697.74 2 $1.146.89
Daors 4 559.94 4 T13.86
Dummy sleds 2 189.90 0 -
Cable (ft.) 50071 205.00 0 -
Chain (ft.) 152 75.92 120 66.00
Miscellaneous
(splices, thimbles) — 19.00 o e,
Total $2,947.50 $1.926.75

*A spare net was built to facilitate testing of modifications. 1t is recommended that the five net
approach be adopted commercially.

FMNecessary for middle bridle on twin trawls.

The net benefit of using the twin trawls during this 7-week period of 1975
was $1,919.73, The implication from this demonstration and 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 comparson of the cosis of the two gean types
reveals that twin trawls would require additional initial investment of $1.020.75.
With the 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
appreximately 710 pounds. Thus, 710 pounds more shrimp would have to he
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 1wo seasons on the
shrimp grounds in South Carolina. Consequently, the increased catch necessary,
at 1975 prices, to pay the additional cost of the twin trawl gear would be
approximately 710 pounds.

SUMMARY

The demonstration reported in the paper was a blend of Sea Grant 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 brown shrimp in South
Carolina.
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ABSTRACT

A survey of eggs and lurvae of sardine-like Fishes was carried out 1n the Eastern Gulf of
Mexico from 1971 to 1974 to determine adult biomass of these fishes and to evaluate their
potential vield to commercial fisheries. The aggregate spawning hiomass of sardine-like
fishes wus approximately 1.t million meiric tons during that period. Thread herring
{(Opisthanema oglinum) biomass averaged 241,000 metric tons: scaled sardine (Harengula
Jjaguana)y bivmass averaged 184,000 metric tons; and round herring (Firumens rérev) mesn
biomass was J72,000 metric tens. Noo estimates were obtained for Spanish sardine
(Sardinells spp.) biomass, but it may be about 250,000 metric tons. The menhaden
{(Hrevoortis spp.) resource apparently is small in the Eastern Gulf and its biomass was not
estimated. The polential, maximum sustainable harvest of all sardine-like species on an
annual basis likely does not exceed $25,000 metric tons from the Kastern Gulf of Mexico.

INTRODUCTION

Sardine-like fishes arc abundant in the Eastern Gulf of Mexico. Calches of
these fishes could add significantly to the Gulf menhaden fishery, and thus make
valuable contributions to fishmeal and oil production in the United States.
Among specics that have been considered in this respect are thread hernng
{Opisthonema oglinum ), Spanish sardines (Sardinell spp_), scaled sardines { Haren-
gula jaguena), and round herring (Etrumeus reres). The thread herring, in partic-
ular, was thought to have good potential for fisheries development {Bullis and
Carpenter, 1968; Fuss, Kelly, and Prest, 1969 Klima. 1971: Wise. 1972). How-
ever, there were no reliable estimates of stock size {or any of these fishesin the
Eastern Gulf of Mexico.

The Sea Grant program at the University of Miami begun investigaling the
sardine-like (clupeid) stocks in the Eustern Gulf during 1971. Surveys of clupeid
cggs and larvae were carried out from 1971 through 1974, the major objective
being to obtain estimates of adult spawning stock and (o determine lishery
potentiul. I gave an cadier report on those surveys in which I justified the
technique, gave background information on survey developmenlt. and made some
preliminary stock estimates (Houde, 1973). Fishery-independent stock esti-
mates, ohtained from cgg and larvae surveys, have proved to be a good technigue

YThis paper is @ contribution from the Rosenstici School of Marine and Atmospheric
Science, University of Miami, Miami, Florida 33149,



for ubtaining biomass estimates. Estimates withir an order of magnitude of true
stock size. when no fishery exists from which extensive biological or eatch-sffort
data can be obtained, are possible using this method. Qther objectives of the
surveys were to determine spawning arcas and spawning seasons for the various
speeics. und to investigate the biology of carly life stages.

METHODS

Survey methods and data summaries for the 17 cruises were recently pub-
lished (Houde. et al., in press). Houde {1973) also outlined methods used to
collect fish eggs and larvae to obtain abundance estimates. A total of 867 plank-
ton coltections was made using double oblique tows of a 61-cm paired Bongo net
sampler with 505-um and 333-um mesh nets. The sampling area ranged from the
10-m to the 200-m depth contour {nearshore to morc than 230 km offshore) in
the Eastern Gulf. Most stations were located inside the 50-m contour (Fig_ 1).
Station data for each cruise have been tabulated and charts illustrating pusitions
of each station have heen drawn {Houde, et al.. in press). Seasonal abundances of
fish cggs, fish larvae, and zooplankton volumes from 1972 to 1974 cruises were
illustrated on conlour charts (Houde and Chitty. in press).

Estimates of annual abundance of spawned clupeid eggs were obtained to
determinc adult hiomass. Saville (1964) and Ahlstrom (1968) have discussed the
rationale that allows the relationship between number of spawned eggs and adult
standing stock to be determined. In addition to estimates of spawned eggs 1t is
necessary (o know the relative fecundity (eggs spawned per g of body wgt) and
the sex ratio of the stock. I determined relative fecundities from gonad analyses
and assumed that sex ratios were one to one. My estimates of annual spawning
were obtained from the plankton collections, using techniques similar to those
described by Sette and Ahlstrom(1948) and Smith { 1972). Estimating errors are
large using these techniques, but I believe that my standing stock estimates of
adult thread herring, scaled sardines, and round herring will be useful to predict
potential for fisheries develupment of these stocks.

RESULTS

Stock estimates were obtained for thread herring, scaled sardines, and round
herring. [ was not successiul in obtaining stock estimates for Spanish sardines
and made no attempi to estimate menhaden biomass in the Eastern Gulf. Men-
haden eggs and larvae were uncommon in our plankton collections, leading me
to believe that the biomass is small in this area. Spanish sardine eggs and larvae
were common but the possibility of two species being present, the inability to
define the spawning scason, and difficulty in estimating relative fecundity made
it tmpossible to estimate stock size.

Thread Herring

Thread Lerringspawn during the spring and summer months in the Eastern
Gulf. The season probably extends from April through August over most of this
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Figure 1. Sampling area and stations for Galll of Mexico ichthyuplankten cruises from
1971 to 1974

area, but some spawning may occur as early as February in the southeaster
sector. This corresponds well with the spawning season reported by Fuss, etal.
(1969) who determined the spawning season {1om examination of gonad devel-
opment in adult thread herring from the Eastern Gulf of Mexico. 1 collected eggs
when sea surface temperature ranged from 22.5 to 30.5 C. Most spawning oceurs
within 30 miles of the coast and virtually all spawning is within 60 miles of the
shore. The distribution and abundance of eggs tor June-July 1973 is illusirated
in Figure 2. Spawning was most intense between latitudes 20 "00'N and 28 00N
{(Ft. Myers to Tampa Bay). Egg distribution data indicate that the biggest part of
the adult spawning population is located there during the spring and summer
months. Kinnear and Fuss (1971) reporled north-souih migrations by thread
herring in the Eastern Gull. They found schools migrating north in spring and
south in fali, presumably in response to changing temperature conditions. Such
migrations must oceur, but it seems apparent from my egg and Jarvae disoi-
pution data that a large part of the population remains in the Ft. Myers-Tampa
Bay area even in the summer months.
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Figure 2. Distribution and ubundance of thread hetring (Opisthonema oglinum) vpgs Juring
June-July 1973 in the Lustern Gulf of Mexice.

Estimutes of thread herring egg abundance were obtained for 1971 , 1972 and
1973 (Tuble 1). The annual spawning estimales ranged from 14,1 x 1012 (o
10,6 x 1012 epgs. Biomass estimates, based on cggs spawned, ranged from a low
of 47,000 metric lons (m.t.} in 1972 w 372.000 m.t. in 1973. The 1972
esbimatc almost cerrainly is a poor one because Hurricane Agnes interruptad the
one cruise scheduled at the peak of the thread hernng spawning season in Junce
ol that year. The mean hiomass estimate for 1971 and 1973 {(Tahle 2}is 241.000
m.t.

The estimales that 1 have obtuined are only For adult stock. 11 is possible tha:
some part ol the juvenile stock of thread herring, and aiso of other clupeids,
could contribute (o the fishable stock in the Eastern Gulf. The fishable biontass
may be grester than the adult hiomass il Hisk less (han one year old (less thar
approximutely 130 mm i length) are aceeptable 10 4 fishery. Howevei. it seenis
unlikely that the fishable stock of thread hervng on Florida™s west coust could
have exceeded 430.000 na.t. from 1971 (v 1973,
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Table 1. Estimates of annual spawning and adult hiomass for three species of
clupeid fishes from the Eastern Gulf of Mexico.

SPECIES YEAR EGGS SPAWNED BIOMASS
(x 1012y (metric tons)
Thread Herring 1971 32.4 109,000
1972 14.1 47,000
1973 110.6 372,600
Scaled Sardines 1971 4.1 16,000
1972 3u.1 148,000
1973 102.6 387,000
Round Herring 1971-1972 111.0 718,000
1972-1973 1v.4 131,000
1973-1974 42.5 287,000
Scaled Sardines

Scaled sardines spawn during spring and summer in the Eastern Gulf. The
spawning season apparently begins in March and continues through Auvgust. 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 southern-
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 21.0 1o 31.0°C. They were most 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 he
most intense.

Distribution and abundance of eggs in the May 1974 cruise (Figure 3) reftect
the nearshore occurtence 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. [ believe that scaled sardine
eggs were undersampled during most of the survey cruises because our stations
were loo far offshore. This could have resulied in an underestimate of scaled
sardine biomass. perhaps by as much as 30%. Theve was no evidence, based on
the May 1974 cruise, that eggs of other clupeid species were more abundant
nearer to shore than at our regular stations.

Scaled sardine annual spawning estimates ranged from 4.1 x 1012 eggs in
1971 to 102.6 x 1012 eggs in 1973 (Table | ). The apparent increase in spawning
between 1971 and 1973 probably is real and may represent a 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 m.t. to a
high of 387,000 m.t. (Table 1). Mean biomass for the 3 years is 184,000 m.1. 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.1.
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Tuble 2. Estimated potential yields of three species of ¢lupeid fishes from the
Eastern Gulf uf Mexico. Estimated yields are given for three possible levels of M,
the natural mortality coefficient.

SPLCIES MEAN BIOMASS ESTIMATED MAXIMUM SUSTAINABLE YIELD
ESTIMATE matric tons})
{mulric tons) M=0.50 M=0.75 M=1.00
Thread Herring” 241,000 60,2 50 90,175 120,300
Scaled Sardines 154,000 46,000 692,000 92,0040
Round Herring 379,000 94,750 142,125 185 500

Aggregate Potential
Yield 20,000 301,500 402,000

"1971 and 1973 data anly.

Round Herring

Round herring spawn during the cooler months in the Eastern Gulf. Eggs
were collected from November to May; peak spawning took place during Janu-
ary and February. Lggs were present when surface temperatures ranged {rom
8.5 to 26.5°C but mosl were collected when surface temperature was less than
25°C. Fore (1971) reported spawning by this species from December to March in
the Northern Gulf of Mexico, mostly between the 25- and 110-m depth con-
tours. Eggs were coliected in our survey at stations between the 30- and 200-m
contours, but most were found where depth was less than 100 m. The distri-
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 the adult population is found on the continental shelf hetween 100- and
200-km offshore. There were two areas of intense spawning. The more impor-
tant of these was west of Tampa Bay (27 30'N to 28 30'N) and the second areq
was north of Dry Tortugas (25700'N to 25°30'N, 82 00'W to 82°30'W) (Fig. 4).

Total cggs spawned during three seusons were estimated, In 1971-1972, the
estimate was 111.0 x 1012egps, in 1972-1973 it was 194 x 1012eggs. and in
1973-1974 it was 424 x 1012egps (Table 1). Adult biomass estimates
corresponding to those egg estimates were 718,000 m.t.. [31.000 m.t.. and
287,000 m.t. The mean estimate for the three spawning seasons was 379,000
m.t. Although the estimates are not very precise it is apparent that alarge stock
of this species 15 present in the Eastern Gulf.

FISHERY POTENTIAL

Aggregute biomass of thread herring, scaled sardines. and round herring, based
on the sum of the three mean estimates, is 814,04} m. (. In addition, the stock of
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Figure 3. Distribution and abundance of scaled sardine {Harengula joguane) eggs during
May 1974 in the Eastern Gulf of Mexico.

Spanish sardines must be lurge, perhaps about the same size as the thread herring
stock. If the Spanish sardine adult stock is 250,000 m.t., then the aggregate
clupeid biomass is about 1,100,000 m.t. in the Eastern Guif. Menhaden biomass
apparently is small, but it would contribute some additional amount to the stock
estimate.

A preliminary estimate of potential annual yield can be obtained from the
biomass estimates using a fechnique proposed by Alverson and Pereyra (1969)
and Gulland (1971 and 1972). They proposed that a potential yield estimate
could be obtained from the reiationship,

Comax XM B,

where

Cmax = maximum sustainable yield

X = 0.5, the fraction of initial stock size at
which maximum sustainable yield can be obtained
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January 1973 in the Eastern Gulf of Mexico.

M = the inslantaneous rate of natural mortality
B,, = the initial stock size (i.c.. the virgin hiomass)

My mean estimates of stock size can be assumed 1o approximate the virgin
biomass because none of the stocks is sipnificantly exploited. No estimates of M
are available for any of these stocks. Because they are virtually uncxploited, M =
Z, the total mortality coefficient. Total annual mortality of subtropical and
tropical clupeid species is high, M often being in the range 0.50 to 1.00 (e.g..
Beverton, 1963), which corresponds to annual mortality ratcs of 39 to 63%.
Setting M cqual to 0.50, 0.75, and 1.00, | have calculated the potential annual
yields for thread hearring, scaled sardines. and round herring (Table 2). Esti-
mated total aggregate potential yield ranges from 201.000 to 402,000 n.t.; none
of these species scems capable of supporting a fishery cxceeding 200,000 tons on
an annual basis. 1f Spanish sardine biomass iv 250,000 m.1.. they could contrib-
ule from 62,500 to 125.000 m.t. to the annual yield, raising the total aggregate
yield te a maximum of about 525,000 m.t.
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The mortality coefficient (M or Z)} could be higher than the values that I have
used in Table 2. Short-lived fishes with life spans of from 3 to 5 years might be
expected to have M values exceeding 1.00 (Tanaka. 1960). If this is true for any
of the Eastern Gulf clupeid stocks, then my estimutes of potential yield are too
low. For example, if life span is 4 years, then M would cqual approximately
1.15, and my yield estimates should be increased by 15%. Good data on age
structure and mortality rates of the Eastern Gulf clupeid stocks need to be
obtained in future research on these fishes,

CONCLUSIONS

A large potential fishery resource is present in the Eastern Gulf that likely
could support a 500,000 m.t. annual yield. Although none of the stocks seems as
abundant as Gulf menhaden in the Northern Gulf of Mexico, in aggregale East-
em Gulf clupeids must total more than 1,000,000 nu1. A legal ban on purse
seining, excepting baitfishing, within 3 leagues of the west Florida coast and a
lack of knowledge of availability of fish are constraints on development of these
fisheries. The purse seine ban makes it impossible to harvest scaled sardines. and
a large purt of the thread herring population also is maccessible. Round herring
and much of the Spanish sardine resource we located offshore but may he
ungvailable to standard purse seining techniques. Unless there is a combination
of change in Florida law and advances in fishery technology, the latent clupeid
resources in ihe Eastern Gulf may remain undeveloped for many years.
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Aquarium Fish Hobby: [ts Impact on the Economy
and Environment of Southern Florida

C. RICHARD ROBINS
Division of Bivlogy and Living Resources
Rosenstiel School of Marine and Atmospheric Science
University of Miami
Miami, FI, 33749

The purpose of this paper is to call attention 10 a fishery that exists for
tropical marine fishes for use in aquaria. Like other fisheries there are both
recreational and commercial aspects, the recreational fishery being represented
by those persons who go into the field to collect 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 that such
fishes qualify as commercial fishes, but certuin species may be sold for $20-$30
apiece in northern markets and the total value per year runs into many millions
of doellars in return to the fishermen alone. Qbviously these are fishes of consid-
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 matine tropical
fishes is subject to control at all levels and control is being initiated at the local
level without state guidelines. The aquanst attempting to cupture fish for his
home aquarium may soon encounter a bewildering array of laws as he seeks hus
fish from one locality to another along our coast.

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

This preliminary report is to describe the problems as 1 see them and (o call
for accumulation of proper datu by which the fishery can be evatuated, purticu-
larly with regard to the following: (a) bivlogical impact of the fishery; (b)
economic value of both recreational and commerciul aspects of the fishery to
Florida; (¢) social conflicts; (d) miscellaneous matters such as educational needs,
forums whereby aquarists can discuss the problem with agency officers (both
state and federal), the need for basic bological studies on the majer fish species
and an assessment of available biological knowledge of all fishes of present or
potential value in this regard.
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THE NATURE OF THE FISHERY

Types of Fishes

A wide varety of fishes are sought including gobies (Gobiidac*), sleepers
(Eleotridze), blennics (Blenniidae, Clinidae). demoiselles (Pomacentridae®),
angelfishes (Pomacanthidae*), butterflyfishes (Chaetodontidae*), fairy basslets
{Grammidae*). grunts (Pomadasyidae), soldierfishes (Holocentridae), sweepers
(Pempheridae), goatfishes (Mullidae), topminnows (Cyprinodontidae). In all,
several dozen families and more than 100 species are involved, though the num-
ber most intensively fished and traded in Florida is currently about 50. In the
list above, those with an asterisk include the species most often sold commer-
cially and exported to northern markets. Most of the species are short-lived, with
a life span of one to several years and with a rapid population turnover. None is
an cndangered species and the nature of the fisliery is such that none is going to
be threatened by either recreational or commercial aspects of the fishery. The
situation in Florida is not to be compared to southern Culitornia (especially
Catalina Island} where small populations (outposts) of fishes more common to
the south are subject to intense collecting activity. Garibaldis {Hypsypops
rubicunda), for example, are highly visible, brigitily colored fish and their remov-
al from a cove or section of coast. though not endangering the species, does
detract from the general scene. California has o narrow, steep rocky shore and
shelf, and thus the fishing effort is concentrated in a much smaller zone than in
Florida.

Gear

The gear used in the fishery is varied. Some collectors use small dip nels (over
very fine mesh) and jars and 1ely on their deftness to capture prey. Others
employ a variety of slusp guns; essentialiy suction tubes of clear plastic with a
pistol-grip releasc und an attached container into which the prey is tumbled.
Chemicals are used to stun fish which then are recovered, and placed quickly in
good water in a jar. Chemicals are expensive and are employed in small amounts
(a few cubic centimeters at a time) through a squirt bottle. They ate particularly
successful for hole-dwelling species. Such applications do not affect surrounding
areas und are not an environmental problem. The State of Florida Department of
Natural Resources has been studying this problem and the results of their studies
should soon be avaitable (Edward Jovce, personal communication).

Location of the Fishery

Almost all of Fioridu's coastline is involved in this fishery hut the major
effort is from Palm Beach (where the nearness of the warm Florida Current to
the shore provides suitable temperature for tropical species) through the Flonda
Keys. Elsewhere in the United States, most activity is in Hawaii and California
but fishes are caught along most of the eastern seaboard in the summer when
lenses of Gulf Stream water bring juveniles of tropical fishes into coastal walers.
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Even in Florida the populations of some specics norfh of the Keys are tempo-
rary. being established each summe) as the waler wirms and disappearing during
cold winters when the temperature drops suddenly. Why should not an epher-
meral resource of this type be utilized?

Conflicts and Value

Conflicts between the fishery and other groups that use the same environ-

ment ¢xist under certain circumstances. Collecting activity of any sort 15 not
compatible with the purposes of underwuter trails which are set out for the
education and enjoyment of those who want to dive and observe or photograph
but not collect. Such areus are very limited, In these and other limited high-use
areas, collecting activitics can be distracting and local areas can be depopulated.
reducing the value of these areas to other users.

Whereus most {ishermen purchase tackle and bait, those who collect marine
tropicals purchase swimming and diving gear, tanks. mr, etc. A club outing can
take up many motel rooms. Food is purchased und buoats are rented. so the
impact in an arca especially during slack periods in tourism can be considerable.
Data on numbers of man hours spent in collecting. and dollars spent for rans-
portation. room. board, boat and gear rental, and other merchandise are nesded.
and the collection of such data should he undeitaken by the clubs themselves so
that they can demonstrate effectively io the state the cconomic value of rheir
activity. Pata on numbers, kinds, and duollar value of fishes caught are essential
and the State of Florida Department of Natural Resources apparently already is
working (o this cad. With regard to the commercial end of the fishery, estimates
of taxes received from the state from fish sales. and the value of the fishery to
the transportation industry are needed. Tropical fishes comprise a major item ol
air transport in Florida though probably only 1 small percentage of this involves
marine tropicals collected in Florida.

Finally I emphasize that I have discussed only fishes. Problems involving the
collection of coral and other invertebrates and especiaily the collection of live
mollusks for thetr shells tnvolve a different set of problems and coral collecting,
in particular, can be extremely damaging to the environment.

CONCLUSIONS

1. The collection of manne tropical fishes for personal use and sale constitutes
a bona fide fishery.

~

2. The fishery does not involve species importuant to other fisheries nor does it
involve endangered or threatened species.

3. The fishery has no impact relative to the blological success of any 1ish
species.

4. Information is needed relative to the economic impact in Florida of both
recreational and commercial aspects of the fishery. Man days. dollars spent on
food and lodging. boat and gear rental, and the purchase of aquarium products
are all relevant to this impact.
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5. Information is needed and is currently being acquired by the Department of
Natural Resources relative to the effects of ¢hemicals on coral and on the fishes
collected.

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 @ prior basis for excluding this fishery
from state and national parks and monuments or reserves.
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Progress toward Management of the Atlantic Bluefin Tuna !

GRANT L. BEARDSLLY
and
FREDERICK H. BERRY

National Oceanic and Atmospheric Administration
National Marine Fisheries Service
Southeast Fisheries Center
Miami, FL 33149

The Atlantic bluefin tuna { Thunnus thynaus thynnus) is a wide ranging, long
lived species, and a popular and important multiple-use resource. Over its broad
range i1 is the object of a varety of sport and commercial fisheries, both long
term and recently derived. In recent years, concern about severe declines in
catches in many fisheries hus been followed by international recommendations
and the United States’ actjons to manage and conserve this rescurce. This report
outlines Atlantic bluefin tuna management progress that has been made in the
U.S. through November 1975. This progress is discussed under three categories:
Regulations and Management, Catch Statistics, and Research.

All tonnage weights in this report are in short tons; short tons x Q90718 =
me tTic tons.

REGULATIONS AND MANAGEMENT

International

International action to manage has come from the International Commission
for the Conservation of Atlantic Tunas (ICCAT), formed in 1969, The U.S. is
one of 15 member countries. At its November 1974 meeting, ICCAT modified
and adopted a U.S. proposal that became effective 10 August 1975 as an JCCAT
recommendation. This recommendation specified two actions: (1) that taking
and landing of Atlantic bluefin tuna less than 6.4 kg {14 Ibs) should he
prohibited (with incidental catch tolerances). and (2) that fishing mortalities be
limited to recent levels for 1 year. This recommendation was extended for an
additional 2 years at the November 19735 meeting ot ICCAT.

In the western North Atlantic, meetings were held early in 1974 and 1973
between representatives of the U.S. and Canada regarding management of Atlan-
tic bluefin tuna. Unilateral action resulted from each country, as catch resirne-
tion recormmendations in 1974 and regulations in 1975,

| Contribution Number 449, Southeast Fisheries Center, Miami labuoratory, Wational
Marine Fisherics Service, NOA A, Miami, FE 33149,



United States

No regulations or recommendations that would restrict the catch of Atlantic
bluelin tuna existed for U.S. waters prior to 1974, The 1974 catch restriction
recommendationy for U.S. fishermen were based on gear type by area. and are
summarized as follows:

Cape Coed and north - Based on glant tuna, usually heavier than 300 lbs, the
purse seining quots was set at 225 short tons (va 675 fish); “other commercial™
catches at a quota of 250 short tons (ca 750 fish): sport fishing with no quoty
but a tag-and-release recommendation.

Mid-Atloitic U.S. - Based on small or school tuna, usually weighing less than
[135 Ihs, the purse seining quota was set at | 200 Lons, and minimum and maxi-
mum sizes of 14 and 115 Ibs; sport fishermen with a bag limit set at one fish per
angler per day, und minimum and maxinuen sizes as for [purse sciners.

These rccommendations were published for the National Marine Fisheries
Service in the Federal Register (24 June 1974) They were not widely publivized
except 1o pursc seine operators. Qur interpretutions of Lheir cltects are discussed
under the section on catch statistics.

The State of Massachusetts adopted regulations in 1974 o limit the catch of
ghant bluefin in waters off Massachusetts. These tequired the advance licensing of
fishermen and the reporting of all bluefin lunded in Massachusetts. No other
States actively participated in Atlantic bluefin tnna requlation during 1974 and
1975.

In carly 1975, proposed regulations for the tuking uf bluefin were published
in the Federal Register (2 April 1975, 18 April 1975) Thesc were prepared in
anticipation of the possible listing of the bluelin as a threatened species under
the Endangered Species Act of 1973, This action was abragated hy subscouent
federal legistation that established the Atlantic Tunas Convention Act of 1975,
Public Law 94-70. The President signed this Actinto law on 5 August 1975, The
Act and its regulations became effective upon publication in the Federal Register
(13 August 1975). Its upparent effects on the 1975 fishing scason are discussed
under the scction on catch statistics. The cateh rostrictions were bused primarily
on cateh quotas by weight ranges and gear types. They uare outlined in Table 1.

Weight Restrictions

The U.S. regulations supported the ICCAT recommendation to prohibit the
taking of bluefin less than 14 Ibs round weight (fish less than 2 wears old). Tlese
younger tuna are very susceptible to over-fishing. and this calch restriction will
help increase the catches of larger bluefin. The US. regulations further protib-
ited the taking of bluefin between 115 and 300 ibs (the weight class referred to
as mediums), This weight class, presumably representing direct recruitment to
the spawning stock, apparently has been seveiely reduced by fishing and has
been relatively rare in U.S. catches in recent yeurs. Tolerances were penuirtted.
however, (us incidental catches) for taking these two weight classes by two kinds
at gear oniy. Purse seinc vessels fishing for Atluntic bluctin between 14 and 115
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Table 1.

Qutline of ICCAT recommendations and of U.S. regulations for taking Atluniis

bluefin tuna under the Atlantic Tuna Convention Act of 1975 (Public Law 54-70), by

weight class and gear type

US BLULLIN TUNA REGULATIONS (P.L. 94-T1))

ICCAT [IAND GEAR  INCIDENTAL
WEIGIHT RECOMMENDED PURSE ANGLING (HARPOON, (nut fishing For
(LBS) CATCH LIMITS SEINE {ROD & REEL} HAND LINE) bluelin tuna)
TOLERANCE  TOLERANCE TOLERANCL
{15%in (1 per (2% nf toral
<14 NO CATCH number or angler, NONE weight of other
4% in weight,  per day, . fish per tip;
included included per 30 days
in total) in total) tor traps)
LIMITED 4 per IOLERANCI
14-115 (restricted 1,100 TONS angler, NN (200 of totad
fishing per day wewht of othel
mortality fish per Lteip:
to recent per 30 days
__evelsy e for iraps)
LIMITEL TOLERANCE TOLERANCL TOLERANCE
115-300 (as above) {15% in (1 per NN 2 of total
number ar angler, weight ol other
495 in weight, per day . tish per Irip:
included included per 30 days
in total) in total) for trips)
> 300 LIMITEDR 200 TONS 2,250 BLUEFIN [UNA POLLERANCT

(as ahove)

(no more than 200 of
these from South of
Chatham . Massachusetis)

(207 of torlal
weight of otles
fish prer mip.
per 30 davs
oo Trapsh

Ibs were allowed tolerances beyond these limils not to exceed either 157 of the
total number or 47 of the total weight taken on any onc trip. Persons ungling
for bluefin between 14 and 115 lbs were allowed o teke one larger and one
smaller {ish per day. In addition. persons or vessels fishing for species other than
bluefin (with any gear) were allowed o incidentally take bluctin of any stze thas
did not exceed 2% of the total catch per trip ¢per 30 day perivd Tor traps)

Quotas

The total quotas for weight categories by gear type are given in Tabie 1A
special provision for bluefin greater than 300 by stpulated that no muore than
200 of the total quota (2.250) could be taken ~outh ot whine extending Fram the
entrance to Chatham Harbor. Massachusetls. cast into the Avantic Ocean. Blue-
fin of wny size that were laken as incidental catches were fncluded n therr
respective weight-gear class quotas. where applicable.

Seasons

The season lor catching bluefin by all allowable kinds of gear was opened on
1 January 1975, although the regulations Jud not become effective voil 13
August 1975, The purse seine quota for school i Tad abeady heen creeeded
when the regulations became etfective, und the wason wis closed when the
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regulations were published in the Federal Register. The season for purse seining
for bluefin greater than 300 lbs was closed on September 22 by notice in the
Federal Register (September 24) after the catch of ihe last set exceeded the
quota. The season for fishing for bluefin greuter than 300 ibs by other than
purse seining (essentially by hand gear) was closed on September 16, by
publication of this closure notice in the Federal Regisier (September 12). There
was no closed season for angling for bluefin heiween 14 and 115 Ibs,

Enforcement

The 1975 regulations became effective tate in the fishing season. There was
one inecident of enforcement arrest (where a vessel was apprehended tor purse
seining  after that season closed). One state participated in {enforcement
through a NMFS contract 1o make late and pust season boat patrols off Rhode
Island. NMFS enforcement personnel made late and post scason cutter patrols
(with the Coast Guard) and air patrols in Cape Cud Bay, and checked dezlers,
processors. markets, and air freight companies in New York and New England.

CATCH STATISTICS

Although some catch statistics of Atlantic bluefin 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 ¢ffort of the Southeast Fisheries Center Miami Laberatory
toward munsgemenl of the Atlantic bluefin tuna has been (o improve catch
statistics. Records for 1975 are more comprehensive und complete than any
prior year, but further improvements are needed. The catch records are discussed
under seven categories: purse seine for school tuna, purse seine for giant tuna,
sport fishing for school tuna, hand gear fishing for giant tuna, traps, other gear
catches of school tuna, and other pear catches of gant tuna. Total US, catch
estimates and records by gear type and gencrai fish size for 1973, 1974, and
1975 ure given in Table 2. U.S. catch estimates for regulated weight ¢lasses by
different gear types for 1975 are given in Table 3.

Purse Seine for School Tuna

Fishing by U.S. purse seiners in 1973 was unrestricted.

The 1974 cateh was 13% less in total weight than in 1973, and was 27.5% less
than the recommended catch quota. Two factors promoted this lower catch: {1}
most purse seine captains voluntarily restricted their catches of the relatively
abundant onc-year-old age group, and (2) availahilitv of older fish was limited by
their relative scarcity and bad weather.

The 1975 catch by U.S. vessels was 72% higher than mandated by the 1975
quota. Only about 10% of the total number of bluefin landed were l-year-old
fish, weighing less than 14 lbs. With the exception of 58.1 tons, the entire U.S.
catch for 1975 was made prior to August 13 when the regulations became
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Table 2. U.S, ¢atches of Atluntic bluefin tuna for 1973, 1974, and 1975, by gear type for
general fish size in numbers of fish and weight in short tons { Estimated values are foilowed

by an asterisk)

GEAR TYPE 1973 CATCH 1974 CATCH 1975 CATCH
Purse seine 1,000 tons 870 tons 1891.47 tons
{school tuna) - 161,427 tuna*
Sport angling B 206 tons* 128.07 toans*
{schuol tuna) T 45,000 tuna* 16,860 tunat
Purse scine 321 tons 53 tuns 303.04 tony
(giant tuna) - 167 tuna 1,068 tunad
Hand gear 686 tons* 543 tons* 780.17 tons*
(giant tunu) 2,056 tuna§” 1,500 tunal * 2,336 tunatt
Traps 22.7 tons* 12.2 tons* 7.91 tons
48 tuna* 49 tunaft® 48 tuna it
Onher incidental ? ? 2.23 tons*
7 k 20 tuna|||| "
Totals 2,0258.7 tons 1,684.2 tons 3,112 89 tons

185,227 tuna

+ includes 35 ABT of 3.07 tons, each between 115 and 300 1hs; excludes ABT greater than

300 tbs

1 includes 32 ABT of 1.48 tons, each less than 115 1bs
& minimum size or weight not known
| minimum weight is 115 tbs

ttincludes 5 ABT of 0.57 tons, each betwcen 115 and 300 [bs

f¥includes 16 tuna of ¢.31 tons, ¢ach 14-115 1bs; ane tuna of 0.075 tons, of 115-300 Ibs;
and 32 tuna of 11.8 tons, each greater than 300 Lbs

&8includes 8 ABT of 0.07 tons, each less than 14 ibs; includes 16 ABT of 0.48 tons, 2ach

between 14 and 115 1bs

u“ includes 15 ABT of 0.63 tons, cach between 14 and 115 Lbs

effective. The 1975 fishery began in late June. and 9 U.S. and 2 Canadian seiners

participated.

Purse Seine for Giant Tuna

Despite concentrated efforts by one purse seiner in Cape Cod Bay during
September 1974, the catch was relatively low, only 24% of the recommended

quoia.
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Table 3. 11.5. catches of AHantic bluefin tuna during 1975 by four weight classes fur different

gear and fishing tvpes. in short tons and numbers of fish {vumbers are beneath tons and

italics)

GEAR TYPE WEIGHT-CLASS TOTALS

<14 14-1]5 115-200 > 300
Purse sgine 67.00 1822.0 2.4 L84 1.47
{school tuna) 13,779 45 6l4 KZ Fag a7
Purse setne - 148 126 1993 303.04
{riant tuna) 32 19 1017 168
Sport angling 55.4 a9.6 307 128,07
(schooel tuna) 12,064 4 764 33 Fa, 8610
Hand gear — 057 779.6 T80.17
(glant tuna) ) 2,331 A 1
Traps Q.07 0.48 0.06 7.3 1ut
& 16 F) 27 oy
Incidental : 0.63 1.6 .23
i5 5 20

Tatuls (tons) 122.53 1894.19 R.37 1.087.8 311289
Totals {numbers) 27,851 F3T6 L8 T

150,435 Y]

Two purse sciners fished for giant blucfin in Cape Cod Bay in September
1975, and caught 303 tons, 51% greater than the quota. Fifty-one of the ; 06%
tuna caught were smaller than 300 Ibs round weight (57 of the total number.,
[.2% of total weight).

Sport Catch of School Tunu

Prior to 1975, no reliable statistics are availuble on the sport catch ot small
blucfin tuna along the mid-Atlantic coast of the V.S, In 1975 conliacts were
tegotiated with Adelphi and Rutgers universities to conduct a detailed survey or
the bluefin tuna catch off New Jersey and New York. The total estimated cateh
of bluelin tuna by sport fishermen in 1975 15 estimated at aboul 17.000 fish.
About 78% were landed in New Jersey and 1577 in New York. Seventy -one
percent ol the caich consisted ol fish less than 14 Ihs,

In the restricted category for 115-300 Ib hluelin. where a rolerance of only
one per angler per day was allowed, there were no apparent major violations,
Only about 80 fish of this weight range were ciught by sport fishenmen in 1975
(about 0.5% ol the total number caught). We noted from our survey records that
the bag It of four tuna per angler per Juy was exceeded in o relatively few
instances. and on trips where bluefin were caught. the average number of bluefin
caught per angler per trip was less than one.
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Hand Gear Catches of Giant Tuna

The principal areas of capture of giant bluctin tuna by harpoons, hand lincs,
and rod and reel in the U.S. are from Cape Cod Bay through Maine. Relatively
few havc been landed south of Chatham, Massachusctts, in recent years. Records
of these catches have been kept for Cape Cod Bay and vicinity since 1947,
Adequate catch records for most other areas were not obtained prior to 1975, In
1974, the State of Massachusetts kept records for that state, und the National
Marine Fisheries Service attempted to oblain and compile the numbers and sizes
landed in other states. In 1975, the National Muarine Fisheries Service assumed
responsibility for muintaining catel records [rum all areas.

There was little compliance by fishermen with the recommended quota for
1974. We recorded an estimated 1.500 bluefin landed in the U.S. in the weight
category of 115 1bs and greater with total weight estimated at 543 tons.

In 1975, the National Marine Fisheries Service attempted to maintain an
updated telsl of gants (greater than 300 Ibs) landed in the U.S. during the
fishing season so that the season could be c¢losed when the 2,250 quoty was
caught. Our estimate of 2,000 giants caught as ol September 10 was the basis tor
the decision to closc the fishing scason for giants at 8001 hours on September
l6. Obviously the within scason estimale was low. Only 46 giants were recorded
as lunded during September 11 through 15, and our current recorded calch of
2,359 giants is 4.8% higher than the quota set, although 5 of these gianis are
known to have been caught after the season closed. OF this total recorded caich,
only 2,331 were caught by hand gear. An additional 28 giants from incidental
catches (see below and Table 3) were added 10 the towal. us required by the
regulations.

Oniy 46 giant bluefin were recorded as landed south of Chatham (Louisiana
to Rhode Island) in 1975, This was only 23% of e 200 giant quota allotted for
that area.

Hand gear caught only 4 bluefin weighing between 115 and 300 lbs north of
Chatham in 1975 (all by harpoon). South of Chatham aboui 80 of these fish
werte caught (all by rod and reel).

The flow of these economically valuable giunt bluefin from calching vessel 1o
their ultimate destination is often diverse or inditect (including landings. dealers,
processors, truck drivers, transport boats, and airplancs). Sumpling catches al
various sites and from various sources frequently produced duplicate records of
individual fish. To ascertain these duplications, we determined that the mini-
mum data needed were: date caught or landed. name of catching vessel, captain’s
name, landing nume, deuler or other destination, and weight (round or dressed).
We attempied {o obtain all of these items, as well as kind of gear used. from ull
giants landed in 1975, and we were successful in obtaining all 7 of these items
for about 10% of the total recorded cateh.
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Traps

Catches by stationary fish traps have been declining in recent years. We know
of only three sites with traps that caught bluefin in 1975, At Narrangansett Bay
a single day’s trap catch produced 12 bluefin weighing a total of 139 Ibs. The
trap at Chathani caught 1 bluefin of 19 Ibs. In Piovincetown, where traps have
been catching bluefin for about 65 years, two traps caught 35 biuefin weighing «
total of 15, 716 Ibs between July 24 and Qctober 20. Catches of bluefin weigh-
ing less than 300 ibs at the Provincetown traps for the last 3 years (in percentage
of totul catch by number and by weight, respectively ) were: 1973, 17 and 2 6%
1974, 35 and 3%; 1975, 34 and 6.6%.

Other Gear Catches of School Tuna .

We received reports that in 1975 school tunu were Janded by conumereial
gili-net bouts, swordfish longline boats, and offshore lobster boats using hook
and line. Accounts of the numbers and sizes of tuna caught by these methods are
as yet fragmentary, but we suspect that they probably amount to less than 5% of
the totul numbet caught by sport fishermen.

Other Gear Catches of Giant Tuna

We have records of only 5 giant bluefin caught by other gear in 1975 (2 each
by longline and paired trawl and 1 by dragging).

RESEARCH

Research activities have concentrated on several important aspects of the
biology and population dynamics of Atlantic bluefin tuna. One of the initial
problems facing any rational management scheme is the sccurale determination
of the number of stocks in the North Atlantic. There is firm evidence from
tagging that trans-Atlantic migrations do cccur in some years. Based on this
evidence ICCAT has recommended that for the present the North Atlantic be
treated as having a single stock of bluefin. We are attempting Lo make a more
accurate determination of stock definition in the Atantic. Studies on morpho-
metrics and meristics, for example, reveal significant dilTerences between eastemn
and westem Atlantic specimens, Western Atlantic bluefin have a greater number
of pectoral fin rays, a longer second dorsal, and in juveniles, a greater number of
gill rakers, These studies supgest that more than onc stock exists in the North
Atlantic. and work 15 continuing 1o expand and refine these analyses. We are also
examining the use of biochemical techniques for stock identilication and some
preliminary work on western Atlantic samples has been completed.

We are also placing a great deul of emphasis on age and growth studies. The
last important analysis on age and growth of bluefin was done in 1960 and the
techniques used may have been somewhat subjective.

In 1974, two reports summarized recent eflorts to improve aging techniques.
These utilized the rings (presumed to represent annuli) on hoth vertebrae and
otoliths, with otoliths providing the more promising results. In general these
studies showed two important things: (1} Giant Atlantic bluefin tuna live longer
than previously believed. An otolith of a fish helieved 1o be 27 years old has
been examined, while a previous maximum age of [§ years (based on scale
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interpretation) had been reported. (2) 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 Labuiatory is currently refining aging
techniques for Atlantic bluefin tuna. We collected samples of vertebrac Irom
approximately 1,300 fish and otoliths from about 750 fish of 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 Atluntic Bluefin Tuna Progrum is an
analysis of the population dynamics of Atlantic bluefin and an annual assess-
ment of the status of stocks. New analyses arc being conducted utilizing the
method of cohorts and treating the North Atlantic as hoth 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 the U8, fishery and for making allocations of catch between the
various fisheries. We are continuing our tagging work in cooperation with Woods
Hele Oceanographic Institution, and these studies provide us with estimates of
annual mortality rates and allow us to monitor the status of the immature stocks
as they move through the purse seine fishery.

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

SUMMARY

Progress was made in 1974 and 1975 toward effective management ot the
stock or stocks of Atlantic bluefin tuna. Efforts and interest related to this goal.
both international and within the U.8., continue to increuse.

Although the estimated total catch increased in 1975, (ca 55% over 1973 and
87% over 1974), it obviously would have been much higher without the
application of the Atlantic Tuna Convention Act of 1975 late in the 1975
bluefin fishing scason. The catch for these years is less than half of the catch of a
peak yeur such as 1963 when 6,361 tons were tuken by purse seine alone.

Although the estimated 1975 U.S. catch of bluetin tuna less than 14 lbs
appears excessive, it is only about 17% of the estimated 138,000 bluefin tuna of
that size caught by purse seine zlone off the U.S. in 1966,

There are indications that various provisions of the Act will be modified for
1976 to more effectively conserve, to make optimum use of the resource, and to
more equilably partition the harvest to the various user groups. Resulls itom
improved cutch statistics and expanding research on the bicdynamics of the
Atlantic bluefin tuna will coniribute to this.
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Outline for a Southeastern Region Recreational
Fishery Program Development Plan

ROBERT CUMMINS. IR.
Narional Marine Fisheries Service
Southeast Fisheries Center,
Miami, FI. 3314y

fn 1973 the National Advisory Committee o Qceans and Atmosphere recom-
mended development of a Naticnal Plan for Marine Fisheries of the United
States and suggested that it be done by the Nutional Oceanic and Atmospheric
Administration of the U.S. Department of Commerce. The Plan subsequently
was developed, and by 1975 a draft had been revicwed by more than 2.000
commercial and recreational fishermen tn public and private meetings, state and
federal fishery administrators, officers and directors of fishing organizations,
representatives ol environmental and recreational groups, and scientists from
academic and agency organizations. The Plan pruposed specific recommenda-
tions to move fishery agencies toward achievemeni by 1985 of broad goals
related to the national interest in marine fisheries and provides guidelines for
devcioping national and regional recreational fishery Program Development
Plans (PDP).

A large and increasing number of people depend on matine fisheries for
relaxation and pleasure. The livelihcod of many others depends on the business
and jobs generated by recreational fishermen. Thercfore, any national or regional
plan for fisheries must include plans for development. enhancement, and prote.-
tion of marine recreational fisheries. This PDP uttempts te broadly identify
program areas necessary to support fisheries management in the Scutheust
Region and thereby allow state agencies and other constituents to relate to the
proposed NMFS regional recreational fisheries prograni.

A 1974 NMFES contract survey estimated (hat about 3.7 million residents of
New York and the New England statcs participated in marine recreational fishing
and shellfishing during the 12 months ending June 1974. Since these states
contain about 18% of the saltwater anglers in the U.S.. the nationwide totat is
probably vver 30 million marine recreational fishermcen.

A NMFS survey estimated that over nine million saltwater unglers! harvested
nearly 1.600 million pounds of edible finfish in 19700 This recreational harvest
was about equivalent to U.S. commercial landings of edible finfish the same
year. The 1970 recreational catch, if sold as commercial landimgs, would have
been about S244 million {ex-vessel price paid to fishermen). The ex-vessel value
of domestic commercial landings of edible tinfish was about $242 million in
1970.

I This estimate was limited to those anglers (1) over 12 years of age, {(2) who spend more
than 3 days or $7.50 pursuing the sport, (3) only those fishing for finfish, while the 1974
contract survey cited in paragraph 2 above included fishermen of all ages, anyone who went
fishing one or more times and those who Fished for shellfish,

Q7



Murine fishing also has a significant recreationai value. During 1970 saliwater
anglers spent an estimated $1,225 million while participating in marine recres-
tional fishing activities. an amount almost 5 times the ex-vessel value of their
catch. These expenditures by recreational fishermen have a large economic
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 million in gross revenues from recreational lishermen. Although this is
only a small fraction of the expenditures fur marine recreational fishing, the
income these boat operators received is equivalent in value to the fourth most
vitluable commerical fishery in the U.S.

The preceding statements documenting the significance of the marine recrea-
tional fisheries were based upon data collected during the few specialized
surveys, e.g., 1960 and 1970 saltwater anglers survey, and special contract sur-
veys, which have been conducted at infrequent. or irregular, intervals. Much of
the information on marine recreational fisheries, e.g.. number of participants,
impact on resources, support in industries and attendant socic-economic factors,
remains undocumented and is presently not available when legislation affecting
fisheries is being considered.

The Department of Commerce vigorously scught responsibility and authority
for marine recreational fishery activities in the 1970 Executive Reorganization.
This wuthority was obtained, and NOAA accepted responsibility for imple-
menting the Migratory Marine Game Fish Study Act of 1959, This Act autho-
rized the development of conservation and constructive management policies for
migratory fish of interest to recreational fishermen. NOAA was also assigned
responsibility, under the Fish and Wildlife Act of 1956, to provide education
and extension services relative 1o commercial and sport fisheries and generally to
promote the wise usc of the nation’s marine fishery resources.

The lack of a coordinated national marine recreational fishery management
program based on biological research and economic and social surveys has re-
stricted NMFS involvement in recreational fisheries. The National Marine Fish-
eries Service should manage the nation’s fishery resources for optimum benefits
to the nation and give consideration to recreational and comiercial fisheries in
relation 1o their impact on fish stocks, the national economy and social struc-
ture. The principal role of NMFS in marine recreational fisheries must be to
carry out and support effective management in cooperation with the states and
other resource users. Management decisions 10 optimize the benefits from this
nation’s marine fishery resources must be based on facts pertaining to each
resource and Hs users.

The regional, state-federal recreational fishery plan shoudd provide a clear
definition of roles and responsibilities required for the effective working rela-
tionships between and among states and the NMES. Since most recreationally
important fishes are found within state waters. each state should manage the
fisheries occurring withia its three-mile sea, with assistance or coordination from
NMFS when two or more stales participate in the same fishery, Federal involve-
ment wilhin the territorial sca should he primarily in the form of cooperative
state-federal research and munagement programs. NMFS should be the lead

98



management agency where international stocks are involved. The nature of these
state-federal relationships iy expected (o vary regionally according to the needs
and interests of the states involved. The role of the NMFS Marine Recreational
Fishery Program in offshore waters will be determined by tle actual manage-
ment authority delegated to NOAA/NMES, und Lhe state-federal institutional
structure udopted under extended jurisdiction,

The National Plan for Marine Fisheries presently being refined broadly de-
fines the issues requiring action in this nation’s fisheries. The scope and nugni-
tude of marine recreational lisheries require that NOAA/NMFS provide a
program framework (PDP) within which national and regionally-oriented
activities can be focused. In decisions concerning the nation’s marine resources.
marine recreational fishing cannot be given full consideration unless information
on catch, effort, stock size, and relative species importlance is available.

Management of marine fisheries requires the availahility of adequate informa-
tion conceming both commercial and recreational uses of the stocks involved.
Catch and effort data generally have been available for most commercial fish-
eres, but not for recreational fisheries. Commercial catches are landed by a
limited number of vessels at specific ports, and are sold 10 a limited number of
buyers. Recreational fishery catches are landed by large numbers of unlicensed
individuals at numerous and widely dispersed landing sites. and hence go unre-
ported, except in some cases when recreational anglers sell all or parts of their
catch. Therefore, to monitor catch, effort and ceonomics of marine recreational
fisheries, speciatized methods are required. Participalion of the state agencies in
developing and implementing recreational fishery programs is essential.

NOAA/NMFS must identify the information needed to develop national and
regional marine recreational fisheries policies and must provide (he framework to
acquire this information. Regional recreational fishery PDP’s will be used tu
form the national PDP.

Recreational fisheres in the NMFS Southeast Region have a larger number of
participants, a greater variety of fishing methods. a grewter species diversity, and
a larger potential for future development than the recreational fisheries in any
other region. They interact with foreign and domestic fisheries. Most species
range along the Atlantic or Gulf Coasts of the region and must be considered
throughout their range. Extensive shallow estuaries arc the principal geographic
characteristic of the Southeast Region and many of the recreational species are
dependent upon estuarine habitat during all or part of their life span.

This PDP outlines a regional undertaking with state and federal participants
to manape coastal marine fisheries of concern to the reereational fishermen.

Certain fundamental information about a fishery stock is required before any
attempt is made to manage the resource. The PDP is arranged in a logical sc-
quence to ohtain this information. Complete infonnation is not required for
management recommendations but a determination, to some degree of the
following. is mandatory: (1) Identity and distribution of stuck, (2) Age or
size composition and reproductive age, (3) Catch and effort statistics,
(4) Current status of stock size, and (5} Economic and sociul values.
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The National Plan for Marine Fisheries presently being refined defines the
issues requiring action in this nation’s fisheries. The scope and magnitizde of
marine recreational fisheries require that rescarch and Mmanagement agencies
agree upon a program framework (PDP) with a goal and objectives within which
national and regionally-oriented recreational fishery activities can be focused.

The following goals and objectives provide for full consideration of marine
recreational uses of these resources in the Southeast Region.

GOALS:

Conserve and Allocate Marine Fishery Resources and Habitats and
Increase Recreational Satisfaction Derived irom These Resources

Objective 1 A scientific data base for fishery matagement,
Prograny Area T' A Obtuin statistics on catch and effort of marine
recreational fisheries.

I B Determine distribution, age or size composition,
and age of maturily for euch stock.

[ C Determine the economic and social values of
cach stock.

I' D Determine the status of stocks important to the
recreational fisheries in the Southeast Region,

I'E Determine habitat requirements for recrestional
fishes.

Objective [T Designation and allocation of fishery stocks and
habitats needing management by State. Federal and
International agreements,
Program Arca 11 A Determine the fish stocks that should be managed.

II' B Establish criteria for and determine optimum
yield for each siock.

ILC Allocate the stocks for uptimum vield and
utilization by domestic fishermen. hoth
commercial and recreztional,

11 D Provide criteria for fish habitat protection and
enhancement to land use planners and regulatory
apencics.

Objective [11 - An informed recreational fishing constituency that
participates in plans, programs and policies.
Program Area [T A Establish a regional recreutional fisheries
coordinator.
HI B Arrange State, Federal and Regional forums.
Obhjective IV Regulation of fish stocks and habitats by State. Federal
and [nternational controls,
Program Asea IV A Establish regulations for resource aliocation
and habj1ai protection.
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IV B Establish a permit and licensing system.
IV C Implement regulations.
IV D Measure and monitor the effects of reguiations.

Objective V  Increase satisfaction derived from recreational
fishery resources.
Program Area V A Prepare and distribute information on
identification and life history of target species.
V B Prepare and disseminate information on
distribution and habits of target species.
V¥ C Prepare and distribute information on use of
target species.
V D Determine needs for access and means of
increasing access to recreational fisheries.
V E Determine availability of access to recreational
fisheries.
V F Increase access facilities where needed.
V G Determine the need for sanctuaries and preserves
and, if needed, identify geographical areas.
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Status Report of Florida’s Research on Spiny Lobster Biology1

DALE 8. BEAUMARIAGE and EDWARD I, LITTLE
Bureaw of Marine Science und Technology
Florida Department of Natural Resources

Tallahassee, FI. 32304

In recent months groups ranging in compusition trom conmercial fishe rmen
to representatives of national governments have been intensely discussing
existing and proposed regulation of fisheries for Panuling argus, the most valu-
able of the western Atlantic spiny lobsters. These dizlogues illustrate that an
understanding of the biology of an exploited fish stock is indispensable in evai-
uating management concepts. Thus it is timely to summarize cxisting knowledge
of lobster biology, how this insight was cbtained. and what remains 10 be
learned.

Diverse and international sources have contributed 1o our present knowledge,
but I will focus chiefly on highlights of research accomplished in Floridu, Qrgani-
zations such us the Florida Board uf Conservation (now the Florida Department
of Natural Resources), the University of Miami, the Nationul Marine Fisherics
Service (turmerly the Bureau of Commercial Fisheries), the University of Florida
Sea Grant Program, Florida State University, and the National Park Service have
all contributed to the biology of larval. postlaival. juvenile, and adult segments
of Florida lobster populations.

Important to assessment of the population dynamics of uny species is the
manner in which young or larvae are produced und ultimately recruited into the
adult stock. This information was initially determined for Florida lobsters
through research conducted from 1917 through 1928 by Crawford and De
Smidt at the old Bureuu of Fisheries Biological Station at Key West. Lobster
copulation and fertilization were observed and fecundity of lubsters 76-mm 10
100-mm carapace length was estimated to he from 500.000 to 700.000 egps.
respectively. Only females grealer than 76-nmmn carspace length bore eggs.
Although the {lat, spider-like lurvae were hatched., rearing was unsuccessful, the
researchers finding that “the short embryonic development may predict a long
larval life which may render artificial propagation a very difficult problem.” This
is still the primary obstacle that has confounded all attempts (o rear Floridy
spiny lobster larvae to the juvenile stage.

Reseurch al Key West provided the impetus for the tirst legislation protacting
Florida lobster stecks, Beginning in 1920, commercial harvesting of lobsters waus
prohibited from the first day of March to the first day of June each year in an

IThis is contribution nember 267 of the Florida Departiment of Natural Hesources Marine
Research Laboratory.
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effort to conserve hrood stock. Despite this demonstration of promising poten-
tial of Key West lobster investigations, the facility was all but abandoned after
1920.

In 1944, Smith, Dawson, and Idyll of the University of Miami began compre-
hensive lobster studies for the Florida Board ol Conservation. This research was
supplemented by major contributions to larvaul and postlarval biology by Lewis
in the early 1950s. As is true for other palinurids, larvae were shown to dnft in
the plankton for perivds of 6 months or longer betore devcloping into post-
larvae. Thus, larvae hatched from Florida stocks were probably carried elsewhere
by currents, leaving recruitment to Florida principally from Caribbean sources.

During the early 1960s, there was another great upsurge in research on larval
labsters and their method of recruitment. The Flonda Board of Conservation,
through the work of Ingle, Sims, and Witham. further demonstrated year-round
transport of larvae to Florida via the Yucatan and Florida Currents. Significant
retention of larvae spawned from Florida lobsters was again shown 1o be
uniikely, as extensive plankton sampling from the Florida Keys 1o Stuart pro-
duced few larvae in intermediate stages of development. Mos! larvae taken were
either newly hatched, or were late stage specinens. Principal influxes were at
night on flood tides. Cultivation of larvae again proved futle, indicating that
development might proceed only in oceanic oifshore wuters.

Although not readily justified from a replenishment basis, protection of egp-
bearing female Florida lobsters (requested by the fishing industry) does give the
resource a respite from harvesting and is undoubtedly beneficial. One of the
principal benefits is as a regulatory example for responsible Caribbean jobster
management programs. Also, a small percentage of Florida-spawned larvae niay
survive to replenish either Caribbean stocks or our own stocks through entrain-
ment in fortuitously cycling currents.

Prospects for further successful exploration of spiny lobster larval biology are
not encouraging. Deductions regarding length of the developmental period, fac-
tors that trigger metamorphosis, relationships 10 breod stock density, mortality .
places of origin. transport routes, fate of Flonda spawned larvae, and larval
behavior, all must be based on examinations of larvie of known species identity.
Methods for identification are currenily unreliable. A bewildering variety of
larva) developmental stages of at least three similar species of Panulirus can be
present in plankton samples, mitigating against positive identitication of speci-
mens. Culuvation of larvae of known parentage to determinc characteristic
species morphology has yet to be achieved. Some hope for new understanding of
larval biology does however exist in the form of studies vn larval transport
presently being completed by the National Marine Fisheries Service Southeast
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 1950s, recruitment of postlarvae and morphology of early juveniles were
first described. Unfortunately, another decade passed before these investigations,
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which had been begun by Lewis at Miami, were resumed. Withem, working for
the Florida Board of Conservation, devised a floating artificial substrate which
approximated the matted vegetation in which postlarvae were known to hide.
This innovation greatly facilitated collection of postlarvae. By {970, Witham,
Sweat, and others had found that free swimming transparent postlarvae are
recruited throughout the year inte inshore nursery grounds, such as the Indian
River and Florida Bay, chiefly at night during the interval belween the new
moon and first quarter moon,

The refationship of recruitment to subsequent lobster abundance, specific
environmental factors determining success of postlarval recruitment. and the
relationships between egg or larval production and postlarval abundance still
need clarification. Research is being initiated now by the Florida Department of
Natural Resources. with financial assistance from the National Marine Fisheries
Service Federal Aid Office. to address some of these points. If trug insight into
recruitment can be realized, this information could be applied to forecasting
changes in abundance of adult stock as well us to enhancing nursery ground
survival of postlurvae and juvenile spiny lobster.

Although some of the principal elements of lobster behavior. growth, and
migration were known by 1950, subsequent research has been directed at resoly-
ing these subjects in greater delail. Underwater study of lobsier behavior by
scuba diving has developed into a powerful new tool for this effort. These i sifu
observations have produced new insight into lobster migratory patiterns and have
shown that trap sampling of the structure of lobster populations may often be
misleading. Previous tagging studies indicated that lobsters could travel up to
100 miles from the point of release. However. more recent taggings, coupled
with underwater ohservations such as those ot Davis and Herrnkind, revealed
that most fobsters roam over ruther small home ranges and scldom undertake
more than local seasonal migrations.

Also essential to understanding lobster population dynamics is a thorough
knowledge of growth and the relation between age and lobsier size. Success in
obtaining this information has been hindered. Growth cannot yet be accurately
deduced from the progression of modal size trequencies because separation of
the population into groups of known age is difficult. Possible year round recruit-
ment, differential growth of juvenile groups recruited at different seasons, and
variation in growth of individual lobsters may permit several age groups to
comprise specific size classes. Past tagging studics have also been ineffectuul in
providing growth information because too few recaplures were available lor
remeasurement. Growth of captive lobsters should not be considered represen-
tative of growth of wild populations. so our present estimates of lobster growth
must he extrapolated.

Monthly carapace length increases of juvenile lobsters average 3.0 to 5.0 mm
for the first year of life after postlarval recruitment. Then, at carapace lengths of
40 to 30 mm, these juveniles leave the nursery grounds for deeper waters.
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Growth slows, probably not exceeding an increase of 15-mm in carapace length
per year. Approximately 3 years would thus he required for o postlarval lobster
to reach the minimum legal exploitable carapace lengih of 76 mm.

The elfects of fishing pressure on the structure of juvenile and adull stocks
have been an important component of lobster rescarch in Florida since the late
1940s. However. inadequate funding generally prevented the sampling of all
fishery areas to acquire an accurate determination of age groups within the
explojted population. Nevertheless, valuable ohservations have been made. The
most notable of these are that in recent years. although total annual landings
have remained consiant, fishing pressure has caused a dechne in the average
individual size of lobsters landed. These observitions indicate that the truditional
inshore fishery in Florida is producing the muximum sustainable yield. Lobste:
measurements made in the late 1940s by Dawson and Idyll and in the early
1960s by Robinson and Dimitricu both showed modes at about 82-mm carapace
length and only rather gradual decreases in ubundance of larger lobsters Mea-
surements recently made by Warner and by Davis show that the mode has
decreased to between 65 to 75-mm carapace length and that abundance o7
lobsters larger than 76 mm now declines much more sharply In addition, most
of the female lobster population now being harvesied is thought Lo be comprised
of size groups that have not yet had the first chance to reproduce. These studies
alse indicate that lobsters generally don't become vulnerable to the trap fishery
until they have reached carapace lengths greater than 60 mm. Therefore, addi-
tional lobster sampling techniques must be used Lo gain a realistic picture of the
entire population structure.

One very important aspect of lobster biclogy that has been almost completely
ignored to date is assessment of lobster stocks 1n deeper waters or in other areas
peripherul to the traditional inshore fishery. Lubsieis have heen found beneath
the Florida Straits, on the continental shelf as {ar north as the Carolinas. and on
the West Florida shelf. However, the distribution and commercial poteniial of
stocks in such areas have yet to be determined. These stocks are of interest nor
only for establishment of alternative fisheries. but also for the information they
might provide concerning lobster growth, migration, recruitment, and inter
action with inshore populations. Florida Department of Natural Resources
Executive Director. Harmon Shields, recently initizted an exploratory lobster
fishing project to provide answers 1o some of these questions.

An area exceeding 2,000 square wmiles north of Dry Tortugas has just been
surveyed . Bottom topography along the 50-fathom curve showing featurces which
could harbor unfished lobster populations comprise over hall” of this vast area
Side scan sonar surveillance of the sediments conducted by the University ol
South Florida marine geologist Dr. Thomas Pyle constitutes the initial phase of
this work. The next cruise of DNR's RV Herngn Curtez will utilize traps and an
underwater TV camera provided by the Nationa! Marine Fisheries Service Miami
Laboratory to intensify the search over similar promising bottoms for fishable
stocks of lobsters.
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Use and Interpretation of Echo Sounding Equipment

ROBERT S. RICH
Rich Electronics, Incorporated
Miawi, FL 33142

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

Specifications of equipment which are particularly meaningful in selection of
echosounders are: frequency, transducer beamwidth, puise length, transmittes
power, sensilivity, 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 equal
part in the effectiveness of the equipment. The transducer converts electrical
energy into sound waves on transmission, and sound waves into electrical energy
on reception. The most common types are magnetostrictive, usually made of
nickel or nickel alloy, and ceramic crystal, made from barium titanate or lead
zirconate.

The efficiency — least loss of energy in the conversion from 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 determined by the type of fishing you
intend to do. Most fishing type echusounders uperate between 30 and 200 kHz.
The lower the frequency the more depth range is possible, and the higher the
frequency the more definition in shallow water. A frequency of more than 100
kHz would probably be unsuitable for depths greater than 200 meters.
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Beamwidth is the angle at which the transducer pulse is transmitted. Tt is
obvious that the narrower the beamwidth the more concentrated is the signal,
and consequently more information about what is under the vessel will be
received. Hlowever, u wide beamwidth will collect information over g larger area,
and, especially in a small vessel which rolls and pitches, will provide more con-
tinuous information. The term “angular definition” is used 1o describe the
ability of the echosounder to show hazards on the bottom and fish in small
trenches or cluse to 4 sloping bottom. The wider the beamwidth. the Jess angular
definition. duc to masking of the desired echoes by side echoes. Consequently.
beamwidth becomes more important the deeper one wishes 10 use the equip-
ment. For vessels with need for relatively shallow deptly, a wide beamwidth is
acceptable. However, for greater depth, a beamwidth of between 10° and 20°
would be considered optimum.

In the transmitter is determined the pulse iength, which is important in
determining the amount of radiat definition and maximum depth. “Radial defi-
nition™ is the term used to describe how well the recorder wili show sepaurate
objects at varying depths. The shorter the pulse length, the greater this defini-
tion. However, for great depths, say 300 to 400 fathoms, a long pulse is
necessary.

Transmitter power is important, but only when considercd with recelver
sensitivity — for instance, equipment today of only |00 watts power is often
more sensitive than equipment of 15 years ago with 1000 watts of power.

There are many aspects of the recorder itself which are important. First is
scale ratio - again the choice is between maximum depth and maximum defini-
tion. Most recorders have varying stylus speeds 1o offer selection of different
ranges. For bottom fishing or trawling, or fishing great depths, the problem s to
get good definition at or near the sea-bed. The most popula: technique to
maximize sea-bed definition at present is the “white-line” or “gray-line™ tech-
nique. This offers no magnification of the echo, but, by a suppression of the
very strong sea-bed echo, the fish echoes at the sea-bed are made much more
distinctive. Now becoming more widely used is the technique of echo magnifica-
tion, which enables the equipment to magnity a small segment, say 2 or 3
fathoms, of the depth. When this is coupled with **bottom locking™ circuits, the
best degree of information about the sea-bed is obtained, Bottom locking is the
technique by which the sea-bed is displayed as « straight line regardless of the
actual contour of the bottom. Scope type displays will give even better magnifi-
cation information about fish near the bottom.

I will now mention a few points on interpretation ol recordings. A hard flat
bottom will be indicated by fong black tails vn the sca-bed echo. As one ap-
proaches rough bottom, tails will also appear on the echogram; this is due to
additional reflection of the side echoes by the rough ground. When passing over
mid-water fish, usually the echo will appear like an inverted “V.” Schools of
fish, thermal layers, and plankton will all show on the recording.

The reflected signal is very dependent on the target - that is, the relative
consistence of the target as opposed to water, and 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 rearly the consistency of water,
provide a poor reflector, and are difficull to observe on an echo sounder. Shiimp
found in northern waters, in extremely dense shoals, are detectable on echo-
sounders.

A difficulty is in disctiminating between fish at the sea-bed from rocks. This
is important for the fisherman in order to locate fish, and for the trawler to
avoid an object which may foul his trawl. As mentioned before, the use of
white-line or gray-line features enables this distinction to be made. From an
ordinary “black-line” recording, it is very difficult to distinguish between fish
and bottom, because the fish often will look like part of the bottom itself and
will thus reduce the fisherman’s possibility of detecting the fish. That is why the
“white-line,” scopes and other features like the so-called “'bottom lock™ system
are used to a large extent for bottom trawling. By experience, (he fishermen are
also able to interpret the echograms and distinguish between different types of
fish, based on the different markings oblained on the recording pzper.

lnasmuch as experiments are now being made with mid-water trawling in the
Caribbean area | will briefly comment on that subject. When mid-water trawling
is used, it is of great importance to know the position of the traw] with respect
to the vessel, the fish, and obstructions. It is also important to know how the
trawl is moving, how the fish behave close to the trawl, and to what extent the
trawl is filled.

The method of controliing the trawl’s position by means of the echosounder
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 eye.” The traw! eye is a mating of
hydroacoustic sensing equipment on the traw] and recorder equipment onboard.
The signal link is a special cable operated by vanous winch types. This system i3
capable of showing size and quantity of fish entering the trawl. fish passing over
and under the trawl, and the head and ground rope and the trawl’s distance to
the sea bottom and the surface.

For smaller trawlers not able 10 handle a large system. a new smaller relatively
inexpensive system has been developed. The components making up this system
are an echosounder, a transducer unit and a strong electrical cuble. In addition 4
cable winch strong enough to reel in the cable is needed. This system will give
reliable information with cable lengths up to 1.500 feet using a standard echo
sounder.

Even with all these facilities the trawl skipper is interested in more informa-
tion. [n panticular he is interested in knowing the temperature conditions sn 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 made
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 echogram.

Finally a trawl system may include what we call a trawl watch. The trawl
waich gives full information about the trawl’s position in the water. Trawl depth
and traw) openings are seen on the main echo sounder and superimposed on the
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echo sounder’s depth recordings. Thus it will be possible to adjust the trawl 1o
get the best fish concentrations. It gives audible and visual warnings of obstacles
in the trawl’s path with sufficient time to adjust the trawl. The trawl watch takes
the signals from the trawl eye and converts them into markings on the main echo
sounder together with the depth recordings. Al the equipment | have mentioned
here today is currently in production and available to anyone who feels he has a
need for it.

If we try to look further into the future. | cannot see any new developments
on the horizon that will revolutionize the field of fish detection instrumentaticn.
Fish finding equipment will be basically what it is today for many vears to
come. However, a rapidly developing electronics technology will give us hetier
and more efficient instrumentation as well as instruments that can do more jobs
for us. For the mid-water trawl it will be very importaat to have an instruiment
that can inform or indicate the catch volume Automutic control of trawl depths
and trawl movements by means of winch operations controlled by computerized
equipment certainly will come,
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ABSTRACT

A colloquium on snapper and grouper fishery resources was held at the October 1975
meeting of the Gulf States Marine Yisheries Commission (GSMFC). Information on the
resource and fishery was presented and problems and possible solutivns were discussed.
Proceeding of the Colloguium will be available from GSMFC. 511 3t. Louis St., New
Cirleans, LA 70130,

The coltoquium technigue is recommended as a mechanism Tor management agencivs Lo
abtain information and advice from all concerned groups amd, used in this way, is an
effective tool in the planning process.

Problems of the snupper and grouper fisheries include increased competition among
commercial, recreationul, and foreign fisheries, greaier fishing pressure on the resource, and
decreasing margins between income and costs of operution. Solutions to these problems will
come from managerment action based on reliable statistical and bivlogicat information.
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