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Announcement

The CiuIf and Caribbean Fisheries Institute wa» <organized in l948. There are
two cia»»c» of membership, onc for industry and one for scienti» ». Inflationary
cost» have compeBed the In»titute to increa»c its membership and registration
fce». Formal action to raise these fees wa»  akcn at the annual Executive Com-
mittee meeting November 29, l972. Member» of the fishing indu»try and as»oci-
atcd businesse» will pay a mini num membership fee of $50.00 pcr year. Tech-
mcal members will pay $10.00 per year. In addition, a reg » ration fee of $3'.00
will b» required for attendance at the Inst itu e.

The metnbcrship year of the Gulf and Caribbean Fisheric» In»titute begins on
November I and end» October 31st of the following calendar year. Member»hip
cards are issued to this cl feet. Member» arc cn itled to attend the annual mc< ting
and to receive thc puhli»hed Pro«<<ling«if thc Ciulf and Caribbean Fi»hcrics
Institute.

Member»hip and registra ion fees together with funds fr<im the University <if
Mianii'» R<>scn»ticl School of Marine and A mosphcric Science support thc Gulf
and Caribbean Fi sherie» In»titutc.

Applications for In»ti utc membership arc acccptcd at any time. These sh<iuld
bc accompanied by check and mailed t<i:

EXECUTIVE DI Rl CTOR
GUI.I 4 C ARIRBEAN FISHERII'.S INS I ITUTF
4600 RICKENBACKER CAUSI-;O'AY
Ml A MI. FLOR I I!A 33149



I.AW OF THE SEA SESSION

MONDAY � AM � NOVEMBER I I, 1974

Chairman � E. S. Corlctt III, Presidenr,
Metropoli an Miami Fishing Tournarnenr, Miami, Florida

Our Changing
International Fisheries

joH»< No  ro>' Mi>r>t r, Chair»>a»
Ã<nional Securirv Cou>«'if

I><lc rcigency'Ii<.<l F<»< e
oii  he I.an <>f' f>e Serf
Depc<rrme><I of S a <
Wishing or<, D.C.

I  is an honor and u pleasure to p«rticipate in this joint conference of the Gult' and
Caribbean Fisheries Institute and thc International Game Fish Research Confer-
ence, I particularly welcome the opportunity at thi» time when through the Third
United Nations Conference on thc Law of  hc Sca wc s and on thc threshold of; >
promising new era in fisheries man«gcmen . Yet par«doxically, our nati<in now faces
the most important oceans policy decision in our hisuiry. Is United States oceans
policy to be pursued  hrough cooperative eft'orts at international agreement'! Or is it
to be pursued through unilateral national inca»urus risl ing an irreversible pat crn <>f
conflicting national claims". H<iw we answer thi» question will determine the t'uture
<if international fisheries and indeed of the <iccans themselves.

All of us arc familiar with the symptnni» <if the present inadequate international
system of fisheries management: overexpl<iitation ot cert«in coas al a<id salmon
stocks. disputes concerning fishing rights affecting highly migratory species. and
many other problems. Thc principal cau»cs <>t' these problems are uncertain y in
present ocean» law and an outmoded jurisdicti<inal basis for managing international
t sheri es.

The crippling defect in the present panern of international fishcrics jurisdicti<in
i» that management jurisdicti<in does not g>cncrally coincide <vith the r«ngc ot' thc
s ocks. As such, any effor  ut sound man«gcmen  and conservation c<infronts thc
classic "common pool pr<iblem" similar  <> that experienced in the carly day» <if thc
east Texas oil fields, That is, in the ahsence of agreement. it i»no  in thc in crest of any
producer acting alone t<> conserve thc res<>urce, I hc s<>lu ion  o  his common pool
problem in t>sherics is broadly based in emotional,<grecnicnt providing c<lastal
nations with management jurisdiction over coastal and an.<dr<>mous species with
highly migratory species nta»a>cd by rcgio ta1 <ir in cn a i<inal <irganix«ttons.



For the first time in the history of oceans law it i» realistic to expect such a broadly
based agreement reordering fisheries jurisdiction and ending the uncertainties in
oceans law. After lengthy preparatory work in the United Nations Seabed Commit-
tee, the Third United Nations Conference on the Law of the Sea has recently
completed its first substantive session held in Caracas, Venezuela, from June 20
to August 29. If other issues are satisfactorily resolved the Conference offers
every promise of providing the jurisdictional framework within which we can
solve the coastal tr»heries problems as well as the»pecial requirement» of salmon,
highly migratory species and sport fishermen. The strong trend in the Conference
is for acceptance of a 200-mile economic zone providing coastal states with juris-
diction over coastal fisheries in a 200-mile area off their coast. There is also con-
siderable support for host state control ot salmon throughout their migratory
range and growing support for special provisions on international and regional
management of highly rrugra ory specie» such a»  una. In this connection the
United Sta c» Delegation has indicated that we can accept and indeed would wel-
corne  hc 200-mile economic zone as part of a satisfactory overall treaty which
also protects our other oceans interests. including unimpeded transit ot strai »
used t'<>r international navigation.

It i» also realistic  o expect a broadly based oceans treaty in the near future, The
General As»cmbly Resolution which established the Law of thc Sea Conference
provided that any»ubsequent session or session» necessary after the Caracas»c»-
sion would be held no later than t975.

Whether agreement is reached in 1975 or l976. it is, of course, also important
that v<e prevent further depletion of the coastal and»almon stocks off our coast
before the new Law of the Sea Treaty comes into force. We are taking several
important » ep» to meet this need.

First, we ar> actively pursuing bilateral and limi ed multila eral approaches for
thc protection ot our stocks. Progrc»» has been»ig>nifieant in recent months, and
wc intend to con inuc to vigorou»ly pursue improved protection bilaterally and
within regional frsheric» commissions.

Second. we have propo»cd that the I'i»hcric» as well a» certain other provi-
»ion» of the new Law of the Sea Treaty»h<>uld be applied <>n a provisional basis.
That i», they should bc applied af er»ignature of the new treaty but before waiting
t' or the process ot'ra ification to bring  hc treaty in <i f'ull legal effect. Provi»ional
application is a recognized concept <>f interna ional law and our proposal wa»
favorably received.

Third, we have announced a»ignifican  net measure  o provide increased
protection for certain of the»tock» ot't' our coast. That i», ncw enforeemcnt pro-
cedure» for the protection of living resources ot' the United States continenta!
shelf. These nev cnforcemen  procedures v, ill provide»ub»tantial increased pro-
tection to our valuable living resource». 'We believe that they are entirely justified
by existing international lav and that jurisdiction over the living resources of the
continental »helt' carrie» with it the right  o require other states  o enter into agree-
men » for the pr<>tcc ion of such resources if they are taken during fishing for
non-»helt' stocks as well a» if the taking ot' such»helf'rc»ource» is intentional.



Along these lines, we are also carefully reviewing the availability of means to
make possible increased Coast Guard enforcement efforts to protect our living re-
sources in particularly vulnerable areas,

An expanded enforcement effort by the Coast Guard would also help ensure
compliance with existing regulations and will assist in the transition from the
present limited fisheries jurisdiction to the broader jurisdiction which is the likely
outcome of a successful Law of the Sea Conference.

Paradoxically, at a time when the chances for concluding a comprehensive
oceans treaty seem brightest, pressures for unilateral action are mounting. A
major debate has been taking place in Congress during the last few months con-
cerning S. 1988, a bill to unilaterally extend the fisheries contiguous zone of the
United States from the present! 2 miles to 200 miles.

Despite the interim problem in protection of our coastal and anadromous
stocks, the Executive Branch is strongly opposed to the enactment of such legis-
lation. It would not satisfactorily resolve our flsheries pr<ihlems, would at most
merely anticipate a result likely to emerge in a matter of months from a success-
ful Law of the Sea C<infcrence, and would be seriously harmful to United States
oceans and foreign relations interests in at least five principal ways,

First, unilateral action extending national jurisdiction in the ocean» is harmfulI
to overall United States oceans interests and as such we have consistently pro-
tested any extension of fishery or other jurisdiction beyond recognized limits. A
unilateral extension of jurisdiction for one purpose will not always be met by a
similar extension but rather may encourage broader claims which could have
serious implications, for example, with respect to our energy needs in transporta-
tion of hydrocarbons, our defense and national security interests in the unimpeded
movement of vessels and aircraft on the world's oceans, or our interest in the
protection of marine scientific research rights in the oceans. Because of our broad
range of oceans interest and our leadership role in the world. an example of uni-
lateral action by the United States would have a particularly severe impact upon
the internati<inal community which could quickly lead to a crazy quilt of uncon-
trolled national claims. Indeed it was thc threat of just such a result with its open-
ended invitation to conflicts and pressures on vital U.S. interests that Icd to a
decision in two prior administrations at thc highest level of government that U.S.
oceans interests and the stability of the world community would best be served by
a broadly supported international agrecmcnt. This administration strongly agrees
with that judgment. Sounding» from our embassies and at the Caracas session of
the Law of the Sea Conference indicate that the possibility of unilateral claims by
others is not merely an abstract concern should thi» legislation pass.

Second, such legislation could be seriously damaging to important foreign pol-
icy objectives of the United States. Unilateral extension of our fisheries jurisdic-
tion could place the nation in a confrontation with the Soviet Union, Japan and
other distant water fishing nations fishing off our coasts. These nations strongly
maintain the right to fish in high seas areas and are unlikely to acquiesce in uni-
lateral claiins, particularly during the course of sensitive law of the sea negotia-
tions in which they have substantial interests at stake. The implications for detente
and our relations with Japan are evident, In fact, both the Soviet Union and Japan



have already expressed serious concern over this legislation to our principal
negotiators at the Law of the Sea Confercn«c,

Similarly, unilateral extension of our flishcrics jurisdiction coupled with reli-
ance on the Fishermen's Protective Ac  t<> pro e«t threatened distant water tishing
interests of the United States seem certain to assure continuation of disputes with
Ecuador and Peru as wel! as to generate new disputes with other coastal states <!ff
whose coasts our nationals fish.

It is strongly in the national mterest t<i encourage cooperative solutions to
oceans problems rather than a pattern of competing national claims, A widely
agreed comprehensive Law of the Sea Treaty will promote development of ocean
uses and will reduce the chances of ocean disputes leading to conflict among na-
tions. If these interests seem too theoretical. we migh  recall the recent "Cod
War" between the United Kingdom and Iceland which resulted from a more
modest Icelandic claim of a SO-mile fisheries contiguous zone.

Third, a unilateral extension of our tishcrics jurisdi«tion from l2 to 200 miles
would not be compatible with existing international law, and particularly with
the Convention on the High Seas  <i which the United Sta es and 45 other nations
are party. The International Court of Justice held only last month in  wo cases
arising from the "Cod War" that the 50-mi!e unilateral extension <if fisheries
jurisdiction by Iceland was not consistent with ihe rights of the United Kingdom
and the Federal Republic of Germany.

What would we do if this bill werc to become law und another country brings
us before the International Court of Justice? Would we invoke our reservation and
maintain that issues relating to the use of the seas up to 200-miles from our coast,
or even hundreds of miles beyond this in the case of salmon. are cxclusivcly
within our domestic jurisdiction" .Or would we respond on the meri s and risk
losing what we are certain to get from a widely accepted Law of the Sea Treaty?

Violation of our international legal obligations by encroaching on existing high
seas freedoms can be seriously detrimental  o a variety of oceans interests depen-
dent on maintenance of shared community freedoms in the high seas, 'I'he appro-
priate way to change these obligations in order to deal with new circumstan<ies is
by agreement. It is particularly inappropriate io argue that a unilateral act con-
trary to these obligations is required by such cir«uinstances when a v idcly sup-
ported agreement that resolves the problem is nearing completion. Vio!ation of
our international legal obligations «an have  he mos  serious short and long run
costs to the nation,

Fourth, a unilateral extension of our fisheries jurisdiction wou!d pose serious
risks for our fisheries interests. Protecti<in of our coastal and anadronious stocks
can only be achieved with the agreement of the sta es par icipa ing in the harv«a -
ing of those stocks. Uni!ateral action no  <inly fails io achieve such agrccmcnt but
it may also endanger existing fishery agreements and eft'orts to resolve the prob-
lem on a morc lasting basis with such c<>un ries. Similarly, protection of our in-
terests in fishing for highly migratory species such as tuna or coastal species such
as shrimp where U.S. national» may fish off thc coasts of other nations can only
be achieved through cooperative so!utions. This is particularly true for our impor-
tant distant water fishing intcrcsts in thc Gulf and Caribh'.an area. In short, wc



cannot expect to achieve acquiescence from»tate» t'i»hing ntt nur co <st,  uid v e
will harden thc positions of other countries <> 'f «hose coas s we lish. I hc resolu-
tion ot' old disputes wi l be made more ditticult and their cns s t<i nur fishermen
and our government will c<>ntinue. At  he saiiic  ime «e will I'«cc ncv disputes ot't'
our own coast and elsewhere.

Legislation unilaterally extending United States fisheries jurisdiction would
provide others with an opportunity  o niak» uiiilatcral claini» daniaging to our dis-
tant water tishing interests dc»pite an! exception» fnr highly migratory species nr
provisions for full u ili'zation wri ten into  h» legislation. It' the United St«tcs c«n
n>ake a unilateral claim eliminating the lreednm  o fish nn thc high seas, it i» dif-
ficult to asser  tha  <ither na ion» «rc bound hy  hc cxccpti<ins «nd provi>oons con-
tained in nur own legi»l itinn. Ivlnreover. even hi i »  c>n>» pending bills such as
S. 1988 would include highly migra <iry specie» in the ex en»inn nt' coaxial state
jurisdiction where such spccic» "are nnt m;>nagcd pursuan  to bilateral or  nulti-
la eral fishery agreemen s." %e sh<>uld keep in mine} that thc principal countries
with which «e have disputes concerning jurisdiction over highly >nigra ory spe-
cies are not n<>w p;>rtics to agreement» rcla ing tn the m<>n;>gcmcnt nt' such»t<icks.

A unilatcr«l extension <if l<shcrie» juri»dic i<>n hy the United Sta e» c<iuld also
make it morc difficult to achieve riieai>ii>gful gu,irantecs such as those v c are
advocating at the Law nl' hc Sea Conference binding on all nation» for thc con-
servation of the living resources of thc <iccans. Moreover. it could make inore
dit'ticult acceptance <>f «rational basis f<ir I'i»hcrie» nianagement: that i», juris-
diction over c<iastal «nd anadroinou» specie» in the coastal na ion «nd jurisdictton
over highly migrat<iry»pecies in a re innal nr internatinni>lnrg«niratinn. Sim-
ilarly, it could make more dift'icul  general «cceptance of «concept of maxi>num
sustainable yield permitting c<msidcratinn of ecnn<>mic l«ctnrs in order tn take
meaningful account ot the needs <>f sport» fisheries. As such, legi»lation such as
S. 1988, although intended t<i pr<>tcct nur fish s <>cks, c<>uld paradoxically have
the opposite effect not only on stocks <it't' «or coast but <in fish st<icks the «orld
over.

Finally. passage at thi» time nf leg slat><>n unilatcr>illy extending the t>sheries
contiguous zone ot'the Uni cd S atc» v ould»eriously undercu  the effort of all na-
tions to achieve a comprehensive nceans lav tiea y. Our nation has urged par-
ticular care and restraint in avoiding ncv: <iceans claims during the course of the
Third United Nati<>ns Confcrcncc on the Lav nf the Sea. A pa/tern of escala ing
unilateral claims during thc Conference coukl destroy the delicate fabric <>f this
most promising and difficult negotiation. It could also under>nine the essentiaI
political compromise by which all nations would agree on a single package treaty.
And by unilaterally  aking acti<in which we have said must be dependent on a
sa i»factory overall compromise, it could underniine other United States oceans
interests such as pro ection of vital navigational freedoms. or economic interests
such as a regime for deep seabed mining which will promote secure access to the
minerals of the deep seabed area.

The nation is fared with a fundamental choice. Are we to pursue cooperative
efforts at a solutinn to our oceans problems even when the going is r<>ugh and the



pace slower than we would flke7 Or are we to pursue unilateral policics destined
to lead to escalating conflict in the oceans".

The overall oceans interests of our nation, our foreign relations interests.
compliance with our international legal ohligations, our fisheries interests them-
selves and our interest in concluding a timely and successful Law of the Sca
Treaty all strongly require that we flrmly set our course toward cooperative solu-
tions. As Secretary of State Henry Ki>singer has highlighted, the world is
"delicately poised" on thc verge of a new historic era, %e can go forward to a
recognition of our global interdependence and usher in one of the great periods ol'
human creativity. Or we can turn our backs on difficult cooperative solutions
and have a world of conflict and disarray. l'he choice is real, immediate and in-
escapably ours,



A Fisherman's View

of the Law of the Sea

JAc'oB J. DYKsTRA. President
Point Jrrdith Fisherman's Cooperative

Association, Inc.
Narr agan. sett, Rhode 1sland

Two hundred miles is a major Law of the Sea issue for fish people, But whether
or not the United States will have a 200-mile economic zone doesn't seem to be
the question now. Ambassador Stevenson has said in recent Congressional over-
sight hearings that over 100  of a possible l38! countries at the Third United Na-
tions Law of the Sea Conference support an economic zone extending to a maxi-
mum limit of 200 nautical miles. He also said he would like to see implemented
the provisions of the Magnuson/Studds bill; his concern was only for the timing
of that implementation. Furthermore. the articles on the economic zone and the
continental shelf which the U.S. submitted to the Conference this August afford
more protection to coastal fishermen and distant water fishermen than the Mag-
nuson/Studds bill does. Therefore it would seem that now U.S. policy clearly
supports both a 200-mile economic zone and protection for it» salmon and its
distant water shrimp and tuna fishermen,

The Conference recessed in Caracas with little more than broad agreement on
a few of the issues that are before the Conference and a meeting date  o recom-
mend to the General Assembly for its approval.

John Norton Moore is very optimistic that the Conference will produce a treaty
by the end of 1975, Ambassador Stevenson seems somewhat less so, But I am
pessimistic and 1 am not alone in this in the U.S. delegation. Nor i» thi» pessi-
mism limited to fish people.

Although there is broad � that i», not »pecific � agreemcnt on a 12-mile terri-
torial sea and a maximum 200-nautical-mile economic zone, thc details of the
coastal state's rights and responsibilities in the economic zone remain unresolved.
For example, there is what Ambassador Stevenson calls the "very strong terri-
torial element" in the proposal for the economic zone which several African
states put forward near the end of the Caracas session. This proposal is especially
unsettling for the U,S. because. earlier in the»ummer session, a number of the
same states indicated they would welcome a new U.S. proposal on the coastal
state'» rights and responsibilities in the economic zone as a step toward moving
the negotiations forward.

Too, the U.S. draft articles on the economic zone and the continental»helf
are far more conservative than are other proposals which have a chance of selling
during this Conference. And, as you know, the territorial sea, the economic zone.
and fisheries are only three of the 25 complicated and interrelated major issues
with which the Conference is dealing.

This is one reason for my pessimi»m.



A second reason is the Conference schedule as it now stands; 8 weeks in Gene.
va, only 6'/z months after nothing more than "broad agreement" in Caracas, and
up to 3 weeks back in Caracas "to tie up the loose ends" � whatever those migh 
be at tha  point. I haven't looked ch>»cly at the cx rcmely complex voting proce-
dure because it is so difficult to sort out and 1 don't really believe we' re going to
get around to using it immediately. Far from it. Near the end of Caracas. one
State Department type commented to me that even if thing» mnved rapidly and
we were to be in a position to vote in Geneva,  o begin to vote and follow the
procedure the Conference has accepted � and it is a rca»onable procedure to pro-
tect all the interests involved would take at least 6 weeks. That, on the present
schedule, gives 2 weeks in Geneva f' or serious negotiating. Ambassador Steven-
son has said, "government» must begin serious neg»tia ion the first day at Gene-
va; and to prepare for that, they must during the intcrsessional period appraise the
alternatives, meet informally to expf»re possible accommodations that go beyond
stated positions, and supply their delegates with instructions that permit a suc-
cessful1 negotiation."

Even if wc add the 3 weeks maximum which now seems scheduled for Cara-
cas, that means only 5 weeks for Conference negotiating. From my experience.
I'd say it takes these guys at least 2 weeks just  o shake hands.

The UN General Assembly is now scheduled t<> deal with the Conference's
recommendation for thc 8-week Geneva session and the 3-week Caracas session
either thi» week or by the end of the month. after it considers the palestinian  luc»-
 ion. Although last year's General Assembly resolution on the Conference "con-
templated" in Ambassador Stevenson's phrase � a comprehensive treaty by the
cnd of 1975, there is now a paragraph in draft at the UN v hich would allow the
Conference to "take the necessary steps to conclude thc work of the C >nfcrence."
This might mean a second 8-week sc»sinn, perhaps in Caracas; it might also
mean additional substantive sessi >n» in 1976. If  hc General A»scmbly were to
accept this, the Conference could have the authority tn extend itself beyond the
end of 1975.

Thus, the General Assembly may vote  o increase the amount of  irne thc Con-
ference can have and thc dollars it can spend, either in 1975 or beyond. But if it
does, we' ll encounter problem» v>ith nations which refuse  o negotiate until the
very last session  this problem also weakens  hc idea of particularly productive
inter»essional bargaining!, We' ll al»n have  o deaf with nations v hich. for a wide
variety of rea»on» among them, appear not to want a treaty, as wcl! as with those
nations that are beginning to suggest privately tha  this may bc a fu ile excrci»e
at this time � even if no treaty in 1975 means no treaty for many years tn come.

Assuming. therefore, that the cud nf 1975  as I recall, until Amba»saddr Ste-
ven»i>n and Mr. Moore testified bet'»rc Congress in i>vcr»igh  hearings, the end of
suinmer 1975 wa» the»easnn for an LOS treaty! will not see the comprehensive
trea y the U.S. n»w seeks, wha arc the alternative»".

I sec three.

First, the Conference will not tal e any real action, whereupon a lot nf states
will take unilateral action. followed, perhaps, eventually, by regional inul ilateral
agreenien s.



Or second, the Conference, in an effort to produce something concrete, will
sign a limited treaty, saying only that there will be a 12-mile territorial sca and
a 200-mile economic zone, without spelling out the rights and responsibilities
involved in that zone. For obvious reasons, this might appeal to several of the
developing coastal states, but for the U,S. it could have severe limitations. For
example, if distant water tuna and shrimp don'I have as a part of a treaty, full
utilization and compulsory dispute settlement, that nught well justify the distant
water people's fears of gloom, despair, and destruction that preceded and now
follow the U.S. move to a 200-mile economic zone position,

Or third, the Conference might actually settle down, do the necessary serious
negotiating, and make the progress necessary to build up momentum to carry it
to a more comprehensive treaty in 1976 � despite several nations' unilateral
actions � if thcrc is not a treaty by the end of 1975,

1'rn inclined to think we' ll see the first alternative.



Shrimp and the 200-Mile Issue
RoBERT G. MAUF.RMANN, Executive Director

Texas Shrimp Assotiation and
Shrimp Association of'the Americas

Bross nsvi lie, Texas

All of us who are concerned with our fishery resources, whether our interests are
commercial or recreational. want the same thing � an optimum sustainable yield,
although some of us may march to the sound of a different drummer. Many of
my colleagues in the Northeast and the Pacific Northwest are sincerely convinced
that U.S. fishermen can best be served by an extension of our fishery zone to 200
miles from our shores and that the passage of legislation by the U.S. Congress
providing for such action would eliminate the competition from foreign fishing
fleets. f will agree that foreign fishing fleets combined with our own are over-
fishing several important species in what has historically been America's most
important fishing areas in both the North Pacific and the North Atlantic. I dis-
agree, however, that the passage of legislation proclaiming U.S. fisheries juris-
diction over a 200-mile area in what is nov considered international waters is
the solution for several reasons.

First, such a law would be enforceable only if the world's major fishing nations
agreed to recognize such a radical departure from the principle of freedom of the
seas. Foreign fishcrmcn arc not likely to recognize the U.S. claim to an extended
fisheries zone into what is now accepted as international waters by the major
powers of the world anymore than we have recognized similar claims by several
of the Latin American countries.

More importantly, the unilateral extension of our fisheries zone to 200 miles
provides no protection, or at least very little, to the salmon or the tunas, both of
which range the ocean far beyond the 2 $-mile zone, The only solution to the
maintenance of optimum sustainable yields of these species is through enforce-
able international agreements, li is my hope, and I should think the hope of fisher-
men all over the world, that thc Law of the Sca Conference will ultimately pro-
vide such agreements.

The original U.S. position at the Law of the Sea Conference was based on a
species management concept which did not include an extended economic zone,
Since the meeting began, however, the official U.S. position, as outlined by
Ambassador Stevenson in his address to the Conference on July I I, 1974, indi-
cated that our government would agree to an extended economic zone to 200
miles provided that such a package included provision for the management of
anadromous species and the migrating oceanic species, and further, Mr. Stevenson
contemplates that it will be the coastal states' duty to permit foreign fishing under
a reasonable license and under coastal state regulations to the extent that a fish-
eries resource is not fully utilized by the coastal state.

There are two points in this position statement which are of great concern to
the distant water shrimp fishermen. First, who is to decide whether or not a fishery
resource is I'ully utilized? Biologists studying shrimp populations have been un-
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able to agree on this issue in the Gulf of Mexico, although research in this area
has covered an expanse of many years. Secondly, the Amba»sador'»»iatemeni
does not mention historic fishing rights and yet that is what much <>f the sound
and fury is all about, The 200-mile advocates who are pushing for unilateral U, S.
action are trying by this legislation to protect their historic rights to the fishery
resource» off our coast in waters which have been considered as international by
thc world community, The U.S. shrimp industry feels that such unilateral action
by the U.S. would jeopardize the historic f>shing rights of distant water shrimp
fishermen who are largely responsible l'or the development ol this fishery
throughout Latin America.

In this connection it is important for us to recognize that 18% of the shrimp
landed in Gulf ports in l973 were caught by di»tant water shrimp fi»hcrmcn
operating off the coast of several Latin American countries, These landings
amounted to 37 million pounds worth over 40 million dollar». Therefore, it be-
comes immediately apparent that the shrimp fishing industry stand~ to gain
nothing from an extended American fishcrics jurisdiction. In fact, unilateral
action by the U,S. will undoubtedly trigger similar action by Mexico, Legis-
lation now pending in thc Congress of the U.S. has already strengthened Mexico's
position on the 200-mile issue, I fully expect that our neighbor to the south will
unilaterally declare a 200-mile Patrimonial Sea in both the Gulf of Mexico and the
Pacific within a matter of days, if the U.S, Congrc»» passes 2N!-mite legislation.

We do not quarrel with the basic concept of granting c<>astal states preferen-
tial rights over coastal species, We do, however. object to the ultimate elimina-
tion of a very important segment of the Gulf shrimp industry by the stroke of a
pen. We are willing to cooperate with the Latin American countries in the
management of this resource and we are willing to pay our fair share of the rnan-
agement costs in the form of licenses. We feel that our Law of the Sea position
should include language that addresses the issue of historic filching rights.

An extension of fisheries jurisdiction by the Republic of Mexico and other
Latin American countries without some consideration for American fishing
rights off their coasts would result in the return to American shrimping areas in
the Gulf of Mexico off our own coast of a great number of fishing vessel~, pos-
sibly as many as 600, This increased pressure would certainly further reduce
the annual landings per vessel and create further financial problems to vessel
owners. The Gulf shrimp industry is already caught in an economic crunch far
greater than any it ha» known in the past because of the enormous increases in
the cost of fuel and other production costs,

The U.S. shrimp industry, America's most valuable fishery, could survive
through bilateral or multilateral treatie» with its neighbors to the south. Such
arrangements, however, are of no help to the salmon or tuna fishermen. lf Amer-
ica's three most valuable commercial fi»heric» are to remain viable a combination
of enforceable international conventions and regional agreements are going to
be necessary, and these can be negotiated <>nly by a Law of the Sea Conference.



A Sportfisherman's View
of the Law of the Sea

Hr>s  v LY>< AN, Prrl>!i»her 
Sall Water S>pr>rt»mrirr

Br>sl<>rt. M<r>»<<< husett»

Mister Dooley long ago mad» the wi»e»tat»ment: "The C<mstitution t'ollow»
thc flag, but the Supreme Court foll<>w» the election returns." ln brief, the pcopl»
of th» United State»»till have a say in  hc operation» of their federal governmen .

Thc State Department i» no excepti<>n to this rule. When th» Law of the Sea
Conference wa» f'ir»  in the blueprint »tage, State had n<> plans whatsoever to in-
clude anything about marine fisheric». First drafts of State Departmen  propo»al»
did not even admit that there was»uch a thing as 1'i»herics. Both sport and com-
mercial fishermen began to scream and their scream> hud effect. When the
1.OS Conference opened. State actually did a complete about-face. although thc
Department will deny in a hundred differen  way» that its policy had changed
at all.

This turnabou  wa» refreshing � and I v,el»on>e the State Department into the
18th century, Jt now admi s there are f sh in  hc ocean and that there are inter-
national problem» concerning these fi»h and the harvesting o ' them. H<>wever,
Stiitc still is operating in the past, For example, it s icks to  hc c<>nccpt of maxi-
mum sustainable yi»M even though biologist», economi» », »p<nt and commer-
cial fishermen all have agreed that optimum su» ainablc yield or maximum
econoinic yield are far better concept» for the solution of marine ftsherie»
problems.

Unfortunately most ol' those discussing  hcse problems at the LOS Conference
were attorney» or had legal training. The lawyers of this world have maneu-
vered them»clve» into an enviable po»i ion. Businessmen find i  necessary to
hire lawyer» in order to keep themselves out of jail. The»onver»» i» not true;
lawyers do not find it necessary to hire hu»inessmen, This is unfortunate, for the
legal profc»»ion could learn much from  he busines» world, of which, inciden-
tally, 1 am a reprc»entative,

In many of their d»libcrations at the LOS C<>nfcrence, the legal types operated
on a "Momma-Knows-Best" approach. They seemed to forget  hat they werc
supposed  o rcprc»ent the United State» a» a whole, not just the armed service»
or those inv»lvcd with non-commercial cff'orts, The commercial fishing industry
in this country i» big business. Many do no  rcalixe that the recreational marine
fishing industry i» also big business amounting to hundreds of million» of dol-
lars annually.

Recreational fishermen arc strongly in favor of the 200-mile fi»hcrics linut
concept. Th»y arc in favor of it right now, not 5 or 10 years hence when the re-
sources have been decimated by both foreign fishing fleet» and even some of our
own fishermen. 1 do no  exclude sport fishermen from those who may be over-
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exploiting marine resources. Anglers are not scared of restrictions in their efforts
as long as these restrictions work towards good management and are applied
equally to all.

Left in the hands of those who seek time-consuming legal and diploinatic
maneuvering, a 200-mile fisheries limit will take years to implement, The
Studds-Magnuson Bill now before Congress i» thc quick and obvious solution.
It would impose a 200-mile fisheries limit until such time as there could be an
international agreement on the whole problem. It would not sacrifice the fish-
eries resources while lawyers and diphimats quibbled over the fine print.

The State Department, as is its custom, is running scared on this whole ques-
tion. It seems to forget that unilateral action by this country in establishing the
Truman Doctrine concerning the continental shelt' was accepted by two LOS
Conferences without a terrible upheaval in international relations. Also it seems
to forget that our unilateral actions in establishing the present 12-mile fisherics
limit did not have the retaliatory reactions among other coastal nations that were
prophesied. Some followed the U.S. lead and others went further.

However, those that went further did so long after the 12-mile fisheries limit
had been established, The wave of nationalism throughout the world is still in the
process of cresting. Whether or not this country acts unilaterally, <ithcr coun-
tries will do so anyway, By taking a firm stand now to bring proper manage-
ment to our coastal fisheries, we can save the resource before it is too late and
also can show other nations that we mean business. That this system works is
clearly illustrated by the recent threat by the United States to withdraw from
ICNAF. When other nations learned of this firm stand, they hastened to negotiate.

State Department people are not all devils incarnate. They simply live in a
world which is a good deal different from that in which businessmen like myself
live. By applying continued pressure on the Department and upon all those con-
nected with it, you and I can eventually change State's attitude, just as we forced
it to admit that there were fish in the oceans of interest to American industry,
The interim measure to assure conservation and management of the fisheries
resources until the third, fourth or fifth session of the LOS Conference comes up
with an answer is passage of the Studds-Magnuson Bill. Remember Mr. Dooley's
words and keep that pressure on our government representatives.
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RuckviRe, Maryland

I am honored and delighted to have the opportunity to address you today a» this
symposium discusses developing nation«l policies that can have significant
effects on the future course of our fisheries, I firmly believe that symposia such
a» this one which you have organized are essential to the formulation of poli-
cies within our system of government. Consequently, I am looking forward to
learning not only what our panelist» have to say today, but «iso what you in the
audience, with your extensive experience «nd interests, comment on during
the discussions. It i» important that all of you are heard in the development of
such important matters.

I would like to discuss two things with you: First, the National Ocean Policy
Study initiated by the Senate to undertake «comprehensive analysis of national
ocean policy and the federal ocean programs, and second, other efforts to for-
mulate fisherics policies and plans at the national level.

In the past decade, «» we are «ll well aware, occ«n affairs have been acquiring
greater vi»ibility and consideration as wc address national problem». This re-
sulted in a declaration of national policy for the oceans in the Marine Resources
and Engineering Act of 1965. followed by the Stratton Commission report with
its plan for national action, «nd more recently by such important legislation
addressing critical national problems a» the Coastal Zone Management Act
«nd the Marine Research, Protection «nd Sanctuaries Act. Now, new situation»
are arising and new oppottunitc» «nd problems are presenting themselves,
Among the major areas which require reexamination is fisheries.

The National Ocean Policy Study, authorized hy Senate Resolution 222, is
the U.S. Senate initiative to focus high level legi»l«tive «nd executive attention
on ocean affairs. It was sponsored by Senator Magnu»on from the State of Wash-
ington «nd co-sponsored by the chairmen of all the Senate»t«nding committees.
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I » unanimous adopti<in by th» S»nate in February of  his !»ar»urely demon-
»tra e» the»trong int»nt <if thc C<ingr»»s t<> addres» the ocean issues facing our
na  i<>n ioda v.

Thc chairman ot'  h» stud> is Senator Ernes  F. H<>lling» of South Carolina,
eh<> ha» l<ing been a leading advo»atc <>f a srr<>ng national ocean cff<irt. A»mall
stal f from thc Scna e Commerce Committ»» staff supp<irt» the study of it» acti-
vi ie». They provide direction to  hc study and utilize the specialized service»
and >.al»n s of o her areas of thc Congress, su»h a» the General Accountin<'
Ot'fic», th» I.ibrary <>f Congres~ and the new Oft'ice of Tcchn<ilogy Assessment.
They also request a»»i» ance frurrr the National Advi»ory Committee for the
Oceans and Atm<i»phcrc  NACOA! and t'rom the executive branch, through the
In »rag»n»y Coriirnittee on Mariiie S»i»n»c and L'n >in»»ring  ICMSE! for broad
issue». a» well a» through the federal agencie» directly, T<i perform this broad
re»pons» lun» i<>n ICMSE has in turn es abli»h»d a Select Cornrnittee for the
Ocean Policy Stud>  SCOPS!, on which I am the I!epartmcnt <if Commerce
rnernber. In this v.ay, thc combined»apabili ies ol' the legi»lative and executive
branches are being brought to bc;ir <>n  he impor ant ocean i»»u»».

Among thc principal area» <>f interest ol the National O»»an Policv Study to
date have been thc coastal z<>n»> and it! proper managcm»nt with emphasis on
the environmental effects of' <>ff»hore oil and gas developm»nt, and the federal
governmental organization and programs in ocean affairs.

'Ihe study ha» b»en especially active in the first ot' these. It has asked thc
Library ot Congress to compile a»ummary of scientific information on marine
pollution. It also ha» held a number of hearings on the i»su» raised by the devel-
oprnent of oil and ga»»xtraction from the continental shelf. These hearings have
been held in Washington, in New England. and in California, A group repre-
scn ing the study visited thc North Sca oil producing areas to learn of problems
being experienced from such offshore development and hov they are being
addre»sed. More activity is planned <>n this general topic, Clo»»ly associated
problems under consideration involve the onshore impact of outer continental
shelf re»ource development, the building <>f deep water ports and the siting and
building of nuclear power plants, Studies relating  o these matters arc being con-
ducted by the Office of Technology A»»c»»men , particularly for the area off
New York and Ncw Jersey.

A» for government organization, one onl! has to attend a meeting in Wash-
ing on these days on a major marine problem to realize that marine affair» en-
compass a wide variety of activities and agencic» in the federal establishment.
It is only fitting then  hat the National O«can Policy S qdy has as onc of its prin-
cipal goals the development of recommendation» of alternative government
organizations to improve efficiency of operations. To  his end, it ha» asked the
Genera! Accounting Offrce to study the federal agency structure and budgets in
marine affairs.

Responding to statements by collector» and users of oceanographic data that
the amount, accuracy, and compatibility of such data are questionable. the «hair-
rnan of the study has turned to ICMES to conduct »tudies on ocean data resources
and ocean instrumentation. Both of  hese studie» were conducted by NOAA
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with assistance from other agencies; the first has been delivered to the Senate
and the second has been completed and is undergoing review,

The National Ocean Policy Study also has announced plans to hold hearings
on fisherics problems, including the proposed 20 !-mile zone ot' extended juris-
diction and management of the ocean's living resources. The Library <>l'C<>ngress
is conducting a study on the economic value of ocean resources including tish-
eries, and thc General Accounting Office is considering the questii>ns <if' avail-
ability and markets for under-utilized fish st<>cks. Studies on other matters arc
under way, or arc planned: science and techn<il<igy, recreation, education, trans-
portation, ocean mining, and pollution.

A concerted ett'ort is g<>ing to be required by both the legislative and executive
branches if we arc to fonnulatc the issues and programs required to develop and
implement a meaningful national ocean policy in these areas. However. the de-
velopment of such policy will not be limited to the efforts iif thc National Ocean
Policy Study al<inc, There are also other activities in ocean at'tairs whtch arc
helping to move ocean affairs forward rapidly. Of special relevance to this meet-
ing is the National Fisheries Plan, v:hich <s t<> bc thc subject of the remainder of
your session.

A comprehensive National Fisheries Plan has been a dream of many people
for decades, as many <>I y<iu here are aware. Since the f'ormation of NOAA,
attempts to begin a national plan developed from several s<iurccs at about the
same time.

About 3 years ago. NOAA developed a national fisheries policy which enun-
ciated a statement <if principles and laid out the skeleton ol a program we felt
shou1d be the resp<insibility of the federal g<>vcrnmcnt � especially NOAA�
in relation to tisherics. These goals and objectives werc discussed and moditied
by the Marine Fisheries Advisory Committee  MAFAC! and were approved by
the Secretary ol Commerce.

The National Fisheries Plan, now being prepared by NOAA's National Marine
Fisheries Service was suggested by the President's National Committee on Ocean
and Atmosphere in its reports to the Presidcntand Congress in l972 and 1973.
Thc Committee strongly recommended the development of a national fisheries
plan by the Secretaries of Commcrce and of the Interior and proposed a set of
conditions fot. working out such a course of action. This included conservation
of the fisheries resources by regulation a.nd uniform national and international
enforcement, economic regulation of the industry with due regard to historic
rights and social consequences, and increased protection t'or our coastal and
high seas fi shermen.

The Secretary of Commerce responded positively to the Committee's recom-
mendations and directed the National Marine Fisheries Service to develop a
National Fisheries Plan. As many of you know, NMFS requested assistance in
this undertaking from states, industry, and univcrsitics; in fact, all those who
are concerned with fisheries, Jack Gehringer will discuss the status of the plan
in his presentation.

In t'orwarding the NACOA report of June 1974, the Secretary of Commerce
also informed the Congress that a cabinet-level committee of the Domestic Coun-
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cil is being established under hii chairmanship t<i c<iniid»r a broad range of do-
mestic ocean policy issues. Thc principal function <i ' thii committee wi	 be to
develop policy recommendations and also to w<irk c!osely >~ ith the Senate Ocean
Policy Study group as it develops !egisla ive rcc<immendations. This commi  ee
ii still in iti f<irmative stages.

As you know, in December !973, Congress, in a parallel etfor  passed Senate
Concurrent Resolution ! 1, introduced by Senator James Eastland and 4! other
U.S, Senators. It was designed to assist the nati<>n's commercial and iport marine
fishing industries. This resolution se[ up «mechanism  o use the it <te fiihcrici
compact commissioni, working with al! icgmcnts of these indus ries and itate
conservation agencies, to develop plani which are then to be reviewed. dii-
cussed, revised, and refined with NOAA. It pointed out that this approach ihould
not take the form of patchwork programi or sectional one-sho  solu ions bu 
must reach a broad spectrum of Americans engaged in fishing «nd re!at»d a» i-
vitics, to secure their advice and guidance, As a prelude to thi» activity th»»<in-
currenl resolution set forth a itr<ing statement of the Congreis' intenti<>n i<> sup-
port U,S, fisheries and recognizes thc key responiibilitici of the itat»i for»on-
servation and management within U,S, terri orial v uter». 'I'he commissions have
completed their plans to undertake the inquiries propoi»d by thii resolution and
many of you wil! undoubtedly be contacted as they proceed in the next phase of
their work.

Sotne people have said that these two approaches to fiihcry plans arc compet-
itive and inevitably will be duplicatory. I do not sharc thii view. It seems to me
to be abundantly char that it is the intent  o  hc sponiors of this Resolution that
the knowledge and experience of the commercial fiihing industry, the states,
and the fedcr«!government be brought to bc <r on the multi-faceted fisheries prob-
lems. Furthermore, the fisheries comrniiiioni arc appropriate mechanisms to
use in exploring with industry their concerns, problems, and needs, NMFS and
the commissioni have been actively pursuing meani whcrchy thc cfforti of both
can be utilized most cffcctivcly and be mutually supportive.

To assure a common approach to the basic issues, I v ould like to suggeit, «i
I did shortly after passage of the Sena e Concurrent Reso!ution No. ! !, that th»
national fisheries policy developed hy NOAA and approved by our Marine Fish-
eries Advisory Committee serve as the starting poin  for both plans. The general
mission statement and goals for the NMFS nationa! fisheries plan which evolved
from discussions with many people. including regional s afli, representatives
of conserva ion agencies, the fishing industry. universities. recreationa!fishing
inter«iti, and others, is consistent wi h th«princip!es se  !orth in th» Nation«l
Fisheries Policy. Thus, I would hope that the three commissions consider this
same approach.

Last spring when I addressed the Gulf States Marine Fiihcrici Commiisi<in,
some of you here heard me indicate my <iptimiim about the future of fiiheriei
in the United States. This optimism w«s not merely wishful thinking; it v'as based
on important developments that had occurred and which continue to occur. I
have already mentioned the Eastland Rciolution and the National Ocean Po!icy
Study which indicate the concern and suppor  <if' the C<ingrcss. Early next year
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the Law of the Sea Conference will again convene. From this conference we
hope to see emerge a convention that will give coastal nations complete jurisdic-
tion of their coastal fisheries resources out to 200-miles. This would give the
federal government authority to regulate coastal fisheries beyond the territorial
sea, to serve our national needs for food and recreation. Indeed, I look upon
the opportunity available to us under extended fisheries jurisdiction as the most
significant event that will have affected U.S. fisheries in the entire history of
our nation.

My optimism also coritinues to be bolstered by increased high-level interest
in fisheries by this administration as, d'or example, the establishment within
the Domestic Council of a cabinet-level committee to consider domestic ocean
policy issues, one of which must certainly be our U.S. fisheries under extended
jurisdiction concepts. Such indications and commitinents of high-level support
are desperately needed if our U.S. fisheries are to reach their full potential. I
am convinced that we will continue to get this kind of support. Thus, our U.S.
fisheries are fast approaching an important crossroads. The direction we take
and the plans we develop will truly set the course of events for many decades to
come, This is, indeed, a time of challenge and opportunity for fisheries.
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The National Fisheries Plan

A NOAA Overview
W1LL AM W. BEHRENs, JR,

Vice Admiral, US. l>>tavy, Ret.
l>iaval Dep>tt>  l>lOAA

U.S. Department of Commerce
Washington, D.C.

The multitude of problems plaguing our tisherics have been recognized for many
years and numerous attempts have been made to resolve  hem. But these attempts
have usually focused on individual problems and have tried to treat them in iso-
lation. At best, such efforts have provided piecemeal remedies for the ills of spe-
cific interest groups. At worst, they have created new problems as diverse as
confii»ting state regulations and as critical as the deplc ion of some fishery
resources.

Now, hopefully, we are beginning to see the development of more balanced
and comprehensive approaches in which individual problems are being consid-
ered within the context of the overall problem of fishery rehabilitation, These
approaches are aimed at establishing broad new policies  o address the common
problems of fishermen and to reconcile apparent conflicts between harvesting
and conservation interests, between supporters of opposing views on national
and international regulatory jurisdictions, and even between commercial and
sports fishermen.

Over S years ago. the Stra  on Commission recominended a number of ad-
ministrative, legisla ive, and international measures to rehabilitate our fisheries
without depleting the resource. Most of these recommendations have not been
impl»mented, and the basic problems th»y were intended  o correc  remain with
us,

Now, as we discussed this morning, international issues of fishery jurisdiction
and conservation are being tackled in  he LOS conferences, and Senate Resolu-
tion I988 which we also discussed earlier is pcr incn , lf the conferences produce
agre»ment on extending jurisdic ion to 200 miles, coastal nations will be faced
with new ohligations to pro ect and manage the fl>shery resources in these zones.
ln  h» United States today, lishcry management in  he territorial sea is the respon-
sibili y ol' the states, but wc have no mechanism I'or managing fisheries in the
existing 9-mile contiguous zone beyond  h» 3-mile limit, Fulfilling new obliga-
tions for  'ishcry management to a 200-mile limi  will. thus, hc a truly awesome
tash. On th» other side ot the coin, however, extended jurisdi»tion will give us
the opportunity to improve the resourc» hase and the economic viability of a large
s»g>ment of  he U.S. fishing indus ry.

Recent cv»nts in another international body will also hive an effect on U.S.
fish»ries. The international Ci>mmission l'or th» N<>rthw»s  A lantii: Fisheries,
in l973. adopted U.S. proposals to reduce,innual catches of certain stocks to
allov them to recover. This action will, in the li>ng run, increase the harvest of
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these stocks and, in the meantime, will benefit the American fishermen by re-
ducing the foreign take of species of great demand in the U,S. market,

On the domestic front, we arc now establishing the basis for genuinely national
fishery policies rather than the purely federal or local plans we have had, The
Senate'» National Ocean Policy Study under Commerce Committee Chairman
Senator Magnuson is directed by Senator Hollings, the able Chairman of the Study
Group, Among the goal» of this Study is the establishment of policies for the 'full
utilization and conservation of living re»<>urces" and recommending solutions
to problems in marine fisheries management and rehabilitation, The results of
thc Study. we have been promised, will bc used in formulating new legislation,

At the present time. there is no really effective state management of migratory
fish stocks. Senator Eastland ha» introduced a resolution to support state efforts
directed to the conservation and scientific management of fishery resources, He
propo»es that thi» be accomplished with strong participation by three major
regional fisheries commissions, the Atlantic State» Marine Fisheries Commis-
sion, the Gulf State» Marine Fisheries Commission, and the Pacific Marine Fish-
eries Commission. This thrust could contribute instrumentally to the formation
of cooperative regional progr'ams for the management of common fishery
resources.

The National Fisheries Plan, the»ubject of this symposium, was proposed by
NACOA in 1972. NACOA's purpose was to establish a national strategy for
rehabilitating U,S, fisheries by assuring continued resource productivity and a
proper U.S. sharc of  he harvest, while accommodating the needs of both re-
creational and commercial fi»herie», Currently, the U.S. fishing industry»atis-
fic» only 40% of this country's demand for food fish. NACOA suggested that
thc National Fisheries Plan establish a target goal for increasing the share sup-
plied by the dontestic industry. In 1973, after NACOA had clarified its proposal,
the Secretary of Commerce requested NOAA to begin work on the Plan, In de-
veloping the Plan NOAA i» working closely with the Department of Interior, the
states, and industry groups.



The National Fisheries Plan *

JaCK W. GtH>uPfc Fit. Deputv Director,
Rational Marine Fisheries Service

Washington, D.C.

Admiral Behrens has outlined for you several developing circumstances of fish-
eries in the United States, and indeed in the world, which make the development
of a national plan not just a good idea, but a necessity for our fisheries at this time.

I will first describe for you the general nature of the National Fisheries Plan,
and then discuss how it is being developed io provide for the involvement of many
people needed to ensure its general acceptance.

First, it will be a broad plan designed to cover actions needed by all concerned
with fisheries. This includes federal and state governments, the recreational
and commercial industries, universities. conservation and recreational gr<>ups,
and supporting industries. It will not simply be a plan for federal action, since
action by the federal government or any other single party can achieve only a lim-
ited amount by itself. Since it will cover all interests, not just federal, it will be
developed in cooperation with states and others.

Second, although described as a National Plan. it wilt cover only marine com-
mercial and recreational fisheries and some aspect» of inland commercial fish-
eries, such as catfish. It wil! not include inland recreational or Great Lakes
fisheries, for which plans for some parts are being developed by the U.S. Depart-
ment of the Interior in cooperation with the concerned states.

Third, no plan could possibly encompass all actions needed in fisheries. The
National Plan will cover only the broad policy and strategy needed to restore
and maintain our fisheries at their full potential. It will not replace mi>rc specific
programs, such as the State-Federal or the NOAA aquaculture programs, but
will relate these io other ongoing programs and propose new programs which
together can attack the problems facing U.S. fisheries.

Fourth, it will develop all the economic and social evaluations of the options
that available data permit to enable sound selection of option» for inclusion in
the plan, It is being developed on a tight timetable for completion and approval
of a draft plan by July 1975, At this moment, it is on schedule.

The plan is being developed under the guidance of an internal policy committee
chaired by the National Marine Fisherieh Service  NMFS! Director, Robert
Schoning, and with the advice of a committee drawn from members of the Ma-
rine Fisheries Advisory Committee and NACOA. The work is being done by a
small full time staff and five senior NMFS staff members assigned as full time
task leaders.

The mission and goals of the National Fisheries Plan were developed with con-
siderable assistance of many people in and out of government, They address the
continuing contributions of fisheries to the people of the United States and direc-
tions of the future of fisheries to increase this contribution to national and local
interests,
aThr iiilr 4 ihi V iii m h Fohrnri pun han ohanpr<l lo .'Jahonal plan fat Manna Fnhrnrr in >oar lif,
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The mission is to optimize the economic, s<>cial, and aesthetic value of' fish-
eries to the nation consistent with maintaining fisheries resources for thc future,

Four goals were selected: �! restore and maintain fisheries stocks ot interest
to the U.S,; �! develop and maintain a healthy commercial and recreational
fishing industry; �! improve the contribution of marine resources to recreation
and other social benefits; �! increase the supply of desirable, wholesome, com-
petitively priced fishery products to the consumer,

The National Fisheries Plan is giving careful con»ideration to the needs <>f re-
creational fishermen as well as commercial fl>shermen, and several National Plan
issues directly address improving marine recreational opportunities,

Some issues deal directly with marine recreation, others with»cvcral ot the
broad aspect» of management which concern both recreational and c<>mmercial
fisheries. One such important issue is that of allocation. Our country's needs
for both recreation and food are growing. We believe that fish can c<>ntrihute
to both needs; but in many cases, we lack a satisfactory procedure for deciding
how limited fisheries resources can be allocated in the fairest manner between
these different national needs. This is one of the issues being explored in thc Plan,

Based on comments of our regional staff on material submitted to them in
April this year, a draft National Fisheries Plan outline was developed to provide
a basis for an extensive review by many entities. This document was distributed
to national fisheries and conservation organizations, state agencies. and our own
regions in September for comprehensive review and comment by late January
1975. The outline consists of  I! a description of the principal problems and
potentials of U,S, fisheries; �! a series of papers covering what we believe are
the major issues in fisheries today, together with a series of options for addres-
sing the issues; and �! a series of summaries showing briefly how these issues
might apply to a number of major U,S. fisheries or species.

Series of meetings are being held across the country to obtain in-depth views
and comments by state and local fishing interests. A pattern for many of the meet-
ings was set up at a workshop held in July by Dr, John Harville of the Pacific Ma-
rine Fisheries Commission. The workshop was attended by about 35 people
from states and federal governmen'ts, Sea Grant universities, and others, who
spent long hours laying the basis for future meetings on the west coast,

While the comments, opinions, and suggestions are being developed across
the country, we will begin to refine the options to be considered, writing them
up in more detail, and developing the cost, benefit, social, environmental, priority,
and other assessments which will form the basis for selection. The result will be
an array of optional courses of action in different areas of fisheries. Each pro-
posed course of action will show the estimated costs, benefits, and other conse-
<Iuences of such action. From these, a selection will be made to pick those options
which show the most promise of success in achieving the program goals. Those
selected will be written into the draft Plan by May 1975. This draft Plan will
undergo a thorough national review before implementation.

The Plan will no doubt call for changes in NMFS role and programs. In addi-
tion, we see both the present draft outline form which is now completed, and
the final form which will follow next year, as providing a useful basis for grass-



roots inquiries to be held by thc Marine Fisheries Commissions under the East-
land Resolution, These two activities are quite separate. representing initiatives
of the executive and legislative branches, but they are both directed to the same
concerns, and ultimately will contribute in complementary ways to the future
of our fisheries, A third initiative you have heard discussed today i» thc Ocean
Policy Study, which we believe will also bring powerful forces to bear on our
fisheries problems.

The reconciliation of the many fisheries interests in our country is no easy
one, and we do not believe the National Fisheries Plan can provide instant or
total solutions. We do believe that with the help of all fisheries interests acro»s
our country it can provide a rational basis for a greatly improved future for our
depleted fisheries resources. our recreational and commercial fishermen and
industries, and the millions in our country who enjoy eating fish. We see it pro-
viding a considered basis for helping to shape national policy and recommenda-
tions for legislation, to enable fisheries to move ahead, We see it leading to
opportunities for more fruitful and effective state-federal cooperation in fisheries
to take seriously needed action and we see program changes to provide a much
sounder nationally  not federally! planned attack upon the fisheries problems
of today.

The development of a National Fisheries Plan i» an immense undertaking and
NOAA is putting a major effort into the project, With the goodwill and help of
many concerned people in this room and elsewhere, the plan can»uccccd, and
the benefit» to our recreation, our food supply and our industries can be great.



Conservationist and

the 1Vational Fisheries Plan

Ft<Ah'K E, Cat<i.rON
President, XCMC, Inc.

Savannah. Gei>rgia

Historically the Bureau of Comincrcial Fisheries and subsequently the National
Marine Fisheries Service have functioned predominantly as a biological and
research arm <>f the commercial fisheries industries of the United States, Fun-
dainental contributing factors can hc generalized in two large categories:
 I! th<isc characteristics of the commercial tisheries industry and the relation-
ship and function of national government in the development and support of
industry, �! and those inherent characteristics of sportftshing which mitigated
 c<instituency! organizational efforts as well as the tardy appreciation of the eco-
nomic costs <if insufficient conscrvati<in practices. A detrimental quality shared
by b<ith groups of factors can be described in terms <if their sh<irt-sightedness
and preoccupation with immediate nccds.

With these thoughts in mind, thc Nati<inal Fisherics Plan can be viewed as a
ra ional attempt to solve those fundamental difficulties in certain specific cate-
gories. Remark» with particular reference to present and long term needs of
recreational fisheries will be made concerned with' .�! the organization of
fisheries management  uniform state laws, state-I'ederal relationships. regional
organizations!; �! international fisheries  present organizations � ICCAT.
1TTAC and IGNAF, future of a global f>shcrics management organization!;
�! recreational fisheries science and managemcn  practices  stock analysis!;
�! management techniques; �! catch allocation; �! local and regional marine
councils; �! recreational tishcrics representation in coastal zone management
decisions;  8! itnplementation and application of recreational fisheries concerns
under the Fish and Wildlife Coordination Act, the National Environmental
Policy Act and the Water Resources Planning Act;  9! federal and state respon-
sibility for constituency development and participation.

It is obvious that increased activity on b<>th the state and federal levels will
will bc necessary to achieve effective management of coastal fisheries resources,
State-federal cooperative plans should be implemented for fisheries according
to thc philosophy already employed by the Coastal Zone Management Act and
others whereby the states are afforded the opportunity to meet certain mini-
mal standards under the assurance that if the state does not adequately respond
the federal government will assume that function. Uniform and cooperative
fisheries legislation and enforccrncnt is long overdue and vsill inhibit and pre-
vent satisfactory devel<>pment of any rational plan.
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Commercial Fishermen

and the National Fisheries Plan

W, B. Ha%NUM, JR.
Sea Farms, Inc.

Key West, Fh~rida

For years the U.S. seafood industry has been an orphaned cousin in rank of
both public and political recognition. This has not been the fault of the indus-
try, the public, or the politician. In spite of many fine industry organizations,
we have nonetheless been splintered in needs and in purpose and in general
recognition.

The farmer has created over the years a general recognition of his problems
and the need for solution, regardless of his farm's location. The seafood indus-
try and the sports fishing groups are only recently beginning to get the attention
and recognition of problems and solutions necessary for reasonable viability.

The intrusion of foreign fishing effort, the increasing world need of protein,
the fuel crunch, the publicity of the Law of the Sea Conference, and other news
may have collectively helped to bring us to the notice of both public and poli-
tician. Regardless of how, we have arrived at a point of being heard and lis-
tened to; it is happening.

Regardless of being heard, we still have some serious obstacles. Many areas
are bound by local, state, and federal regulations that do not hold true for the
neighboring states. Some areas have periodic conflict between fishermen work-
ing different species. Other areas have problems of overfishing, conflict between
large boats and small, divergent opinions about gear. and many others both too
numerous to mention now and in some cases so local in character they are
seemingly unimportant for national consideration, This last brings up a most
important point, however. Fishermen, sport or commercial, are still fishermen
and want recognition of their successes, problems, and needs for their 1ocaliiy.

Granted there are short-range current problems that are going to put some
seafood operations and even some local sports fishing organizations out of busi-
ness. Bat for the first time in my memory we have a chance to get a longer
range look at our problems with some hope of real help.

Due to the forward looking dedicated aid from the National Marine Fish-
eries Service and a few farseeing legislators, we have a chance to have an input
and  o help to create a plan for the U,S. t'isheries' future and perhaps its survi-
val. If we goof this chance, we have no one to blame but ourselves,

Recognizing that there is still a large dose of suspicion by the fishermen that
there will bc unpalatable regulation, by the states that "Uncle" will usurp their
prcrogativcs, by  he federal offices that it is an unappreciated chore � it can
still come into being! Only by input to the meetings needed to forge this plan
can these suspicions be erased. Only by input can the plan be created. I hope
enough of us arc willing io do our part in both the listening and thc input to get
it done non.



Recreational Fishermen

and the National Fisheries Plan

HENRY LYvtx>v'
Publisher, The Salt Water Sportsman

Boston, Massa»hi<setts

Marine recreational fishermen like my»clf arc keenly intcrc»tcd in the dcvck>p-
ment of some sort of National Fisheries Plan, Our reasons for such interest may
be expressed simply.  I! We dn nnt know who we are. �! We dn not know what
wc have «vailable to catch, nor what we actually do catch. �! We cannot always
get tn the places we would like to go. �! Even when we d<> get there. we find
competition from other groups.

Let mc c!ahnr«te. Although the series of national surveys of fishing and hunt-
ing conducted by the U.S. Department of the Intctior has been extremely helpful
in determining at least some ba»tc figurc on the number of marine angler» in
this country, these»urvey» hav» <>nly»cratchcd the surface. Far morc s<>phi»ti-
cated work must bc done t<> determine just how many marine anglcrs there really
are, where they come from, what they spend, how they spend it, what they fish
for, «nd what their physical and economic profiles may be

Inter»»t i» such»tati»tic», I am thc fir»t to admit, h«s some measure o ' »c!f-

ishness involved, It is easy tn say that there are approxirna ely IO million re-
creational fishermen in this country today whn fish sa!t water. Such a figure
dnes !ittlc tn impress a public official in. »ay. Dcstin. Florida, who is considering
cost comparisons between new highwav construction nr the building nf an arti-
ficial reef oft' the town's coast. He wants basic facts on what benefits will accrue
to his town through each project. Such figure» are rare in the sport fishing world
and, when available, almost ncvcr arc pres»ntcd in st«ndardizcd form,

Federal effnrts tn»tandardizc survey approachc» have»tartcd in thc National
Marine Fisheries Service and are an import«nt f«ctor in a National Fi»herie»
Plan. In the past. unfortunately. there has bccn a f'celing that marine fishing
statistics shoukl bc compiled by tho»c trained in marine biology, with the result
that counting anglcrs' n<>ses ha» been very c<>stly. extremely varied in presen-
t«tion, and often wild!y inaccurate. Those trained in the disciplines involving
statistics should be the ones to gather th»»c»tati»tic». With a federal matching
grant approach as a < «rrnt or»tick, depending <>n y<>ur viewpoint � a National
Fisheries Plan can make trcmcndou»»tr!dc» forward in»tandardization of re-
ports in the field of number» and dollars.

A» far as the fish are concerned. the ordinary angler ha» extra<>rdinarily little
knowledge about the scarcity or abundance nt' the speci»» hc»ccks. Since al!
so-called game fish in the oceans are n>igratory to some dcgrcc. an individual
taking no common mackerel whatsoever off a section ol' ihcNew Jer»ey coast
may blame everyone from the Soviets to th» p»sticid» miinufacturcrs. while hi»
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fellow fisherman iii eastern Maine e ill be exclaiming over his success in catch-
ing of the same species. The recreational angler depends to a large degree upon
informati<in furnished to him b! fellov tishermen, local tackle shops. and boat
skippers. either directly or through the news media. Needless to say, such in-
f<!rmation niay be distorted ui some degree b> visions of the tourist dollar.

A National Fisheries Plan should provide for research on a species by spe-
cies basis on those fishes of primary interest to anglers. Obviously this cannot
bc done overnight, Some such programs have been initiated already, but they
are not moving t'orward rapidly enough at present. For example, the striped
bass has been researched to death, yet we have very little more knowledge today
on how stocks should be managed than o e had a decade ago. The work has been
fragmented, has not been standardized nor coordinated, With an overall research
plan laid out. gaps in knowledge could be filled, duplication of effort would
be avoided and there is a strong possibility  hat some of the answers to proper
management, and predications on supply. would result.

What I have said concerning my first point � the number and profile of marine
anglers themselves � holds equally true when the sportsmen's catches are con-
sidered. Lack of standardization among many surveys conducted at local levels
has made interpretation of the various figures compiled difficult and even con-
tradictory. Here again, an overall national plan would serve not only to make
management more efficient, but also would give the fishermen facts upon which
to base his trips.

When a trip is taken, particularly by the shore and estuarine fisherman, access
to the whetter is often difficult, Private ownership, presumably public areas re-
stricted to use by residents only, governmental installations closed to the ordi-
nary citizen, all are only a few of the problems facing the angler. He is forced
to become a law-breaker or to t'ish shoulder to shoulder with his fellows in the
few areas available to him.

This problem basically is one involving state and local governments. Whether
much can be done by adoption of a National Fisheries Plan is doubtful. Cer-
tainly federal action could be taken to open up portions of some governmental
coastal installations, which are now closed simply because they always have
been closed. Model agreements for controlled access could be exchanged among
states and communities. Conferences among those who are involved might be
helpful, Frankly, I think the best approach would be to set realistic goals for
public access to shorelines, try to reach agreement at the local level on imple-
mentation of the access prograin and, in the meantime, insure that present access
points do not disappear.

Finally, I reach the matter of competition among what the economists are
pleased to call user groups. If implementation of a National Fisheries Plan moves
forward as it should, there would be little difficulty in determining just where
recreational marine fishing activity is bound to be concentrated. A good deal
of such information is available even now With a complete Plan in effect, two
things would happen. First, areas of fishing conCentration could be set aside�
zoned if you will � for that purpose. Second, suggestions for greater utiliza-
tion of under-exploited species could be made to disperse the angling effort in



crowded areas, Obviously management of any of the fisheries could be under-
taken to furnish the best use of the resource for the greatest number of citizen».

To cover all points concerning a National Fisheries Plan is impossible in the
time allotted. It is impossible even if I had all next wcck at my conversational
disposal, for the Plan will be modified, changed and hopefully improved a» time
goes on, The skeleton has been constructed and the fleshing out of the bones
may take years. If the project goe» forward as I believe it will. all those con-
nected with utilization of our marine fisheries will benefit,
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Once again I would like to preface my remarks by expressing my appreciation
to Walton Smith and the other managers of this joint conference for the invita-
tion to participate in what bas become an institution in American fisheries
affairs. These sessions have long been an important medium for the expression
of opinions and the distribution of factual information about fisheries problems
in general and of course especially those of our southern seas, We all trust that
the increased concern of many people about the impact of the increasing pres-
sures on our fisheries will serve to emphasize the value of the dialogues carried
on at these meetings and that they will continue their useful function on into
the future.

Our subject this morning consists of two very current and significant sub-
jects: marine conservation and domestic management. Considered independently
each could well provide the basis for lengthy discussion. This morning however
we are considering them as a single subject, which paraphrased might be re-
stated as a question � "How do we achieve marine conservation with domestic
management?"

THE NEED FOR REGULATION

As indicated, this is indeed a subject of growing timeliness. For one thing,
more and more U.S. citizens are using, both for enjoyment and dependency,
our ocean's resources.

It is, of course, axiomatic that ultimately too much of a good thing causes
problems. When too many begin to strive for the same scarce resource, the
only available recourse is for society to institute appropriate regulation,

In the last two decades external forces have come into play which greatly in-
creased the complications of appropriate regulation while at the same time
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making it essential, These forces are the non-domestic manifestations of marine
conservation which but a few years ago were largely limited to the strictly high-
seas activities of various nations, Now, many nations have industrialized their
fishing enterprises. Those in which industrial might has been merged with the
political power of the government itself have brought unanticipated efficiency
to the fishing scene. The result is an irresistible necessity to deal quickly with
the problem of the conservation management of our marine resources. Hence,
today it is apparent to one and all that some form of management is inevitable,
To me it is ironic that that portion of the commercial fishing industry which
has been the least regulated, and which has been the most vocal in demanding
a reduction in foreign fishing competition, will likely be the first to feel the
effect of regulation. I refer to fishermen of the Atlantic and Gulf of Mexico,
Deserved or not, they will have brought regulation on themselves, For even if
unilateral efforts to abate the excessive catches of foreign fleets in the western
Atlantic are to no avail, it is apparent that in the long run, at some point in the
future there will be domestic management based on international control.

For most of the fisheries on the east coast regulation will be a comparatively
novel experience, Indeed most of our commercial fisheries even to this time
are relatively untrammelled. To a large extent, only those controlled by inter-
national treaty operate under any semblance of regulation and only in the fish-
eries of the eastern Pacific has regulation proved to be reasonably effective and
generally accepted.

Whether we like it or not, it would seem that there is considerable validity
in the charge made by Carl Crouse, Director of the Washington State Depart-
ment of Game, who, in an entirely different context, recently said, "In addi-
tion, I know of no renewable resource that has been managed by the people who
commercialize on it that has been able to sustain itself on a perpetual and con-
tinuing basis." Crouse based his conclusion on more than a quarter of a century
of observing the fisheries of our west coast. But the pattern has been generally
the same from coast to coast. When a fishery was first opened to exploitation,
the effort expended was less than the product capability of the stocks. But effort
increased and as the standing crop diminished, fishing pressure continued to
increase until the population had been fished into economic extinction. Finally,
a kind of management regimen was established for the submarginal stock which
purported to keep the effort constant with the biological portion of the stock.
Granted that the conclusion is still arguable, some stocks, like that of the Cali-
fornia sardine, have never returned to levels of former abundance. Others, like
the Pacific halibut, have been brought back only to suffer again at the hands
of excessive and unregulated exploitation.

ln simplistic terms, increased fishing efficiency and increased effort have
put inordinate pressure on fish stocks around the world. This phenomenon,
based on the economics of scarcity, and the desire for profits first and conser-
vation second, has only recently been recognized by fisheries experts generally,
As a group, we fisheries people have tended to believe that the capabihty of
fishery stocks to sustain themselves was far greater than it actually proved to
be. Moreover, many have had a head-in-the-sand attitude and have been un-



willing to accept the fact that fishing enterprise could be so skillfully and power-
fully organized that it could put sufficient strain on a great ocean fishery to
bring it below the point of self-maintenance.

It would seem that the only species which are not suffering from the impact
of the brutal onslaught of the foreign fishing fleets on the Atlantic east coast
are those which by nature spend a substantial amount of their lives within the
U.S. fisheries zone, or are not readily taken by conventional gear, One must
surmise that it is the lack of intensive predation by fishermen perhaps coupled
with a return of some poorly understood ecological balance that has brought
the striped bass and the Atlantic weakfish back from relatively low levels in
the not too distant past to exceptional abundance in recent years.

CURRENT REGULATORY SYSTEMS NOT EFFECTIVE

Upon examination it appears that most of th» regulatory systems which have
been attempted  and there have not been many! suffered because of tatal. buih-
in, inadequacies. While it may be unfair to belabor the point, it is now widely
accepted that the original concept of ICNAF  International Convention for the
Northwest Atlantic Fisheries! contained a fatal flaw. The convention was de-
signed to be enforced only by the participating countries upon their own
nationals. Thus the United States is expected to enforce regulations against vio-
lations by U.S. citizens. All of the other signatory countries are expected to do
the same. Such a scheme is viable only to the extent that it is in a particular
country's best interest to enforce the regulations. For reasons that may be touched
upon later, regulations pertaining to fishing are frequently not taken very seri-
ously. This seems to be true whether we are concerned with fishing on a farm
pond or trawling in the northwest Atlantic. Moreover, the ICNAF system did
not initially provide for effective surveillance of catch; nor was it attended by
the breadth and intensity of scientific study necessary to determine what might
be happening to the exploited populations. Now, at the eleventh hour when a
crisis has developed, ICNAF has acquired a set of dentures but only after it
had come to be held in disrespect as a regulatory mechanism by friend and
foe alike,

In general then, there has been almost no attemptat regulation in th» Atlan-
tic and when it has come about, the regulations have frequently been the result
of misguided political concepts of fishery problems rather than realistic appli-
cations of biological knowledge to the solution of fisheries problems. The situa-
tion is not so bleak, at least in principle, on the west coast, where a number of
management schemes have been in force for many years.

These comments have generally been related to the question of regulating
fisheries. The control of exploitation of other marine resources or the regula-
tion of practices inimical to living marine resources are, to all intents and pur-
poses, nonexistent, Several states and the U,S, Fish and Wildlife Service began
showing concern about the destruction of estuaries and other coastal areas critical
to certain valuable marine species some 20 years ago. For an equal period there
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hav«been both national and international attempt» to control the pollution of
thc ocean», particularly that caused hy the discharge of oil from tankers. Hoi»
«ffective  hesc «ffort» have been may be judged by the fact that in retrospect
the principal  'cature of Heyerdahl'» experience in crossing the Atlantic several
y«ars ago wa» the pr«valence of  ra»h � hlobs of oil, pla»ties. a cross section
of the disposal ma eriai w«are throwing all over the earth.

Wc find little change in the effectivene»s ot'  he regulatory mechanism» de-
signed to cope with these problems. Thc international control of oil pollution
is still not a t'ac . There is no effective means of preventing littering of our
oceans, no more than there is of our highways, Some of the major companies
have undertaken the development of strict regulations of their own vessel».
but for every onc which oper'ate» under a code of good behavior there are scor«»
of other ships to whom the idea of prevention of oil leakage or dumping is an
unthinkable sophistication, We finally do have a coastal zone management pro-
gram which is designed not necessarily to give protection to the essential breed-
ing and nursery areas upon which the wealth of our marine fisheries depends,
but rather to give support to state systems for decision making in the coastal
zone, I consider NOAA's handling of the Coa»tal Zone Management program
to be a model of »en»itive and effective administration. Unfortunately, in order
to get any attention in law for the coastal zone it was necessary to accept lan-
guage that speaks only in highly subjective terms about estuary conservation.

Thc sum and substance of all this discu»»ion, and I submit, the history of
the regulation of chc exploitation of marine resources in the United States, is
that it has been more notable for it» failures than for it» successes. It reminds
me of the story of thc awakening of one of our game management agents a few
years ago. He was required by a government-wide dictum to attend a school
and take a few hours of training in supervision, He duly went to a Civil Ser-
vice Commission»upcrvi»ory training course and on hi» return I questioned
him as to the results. He said, "Well, what they einphasized in this course wa»
the need for responsible supervision; they defined responsible supervision.
Mr. Gottschalk, I am not getting responsible supervision." One must conclude
that it does not take a training course to bring u» to the realization that we have
not been getting respon»ible management of our marine resources.

ESSENTIALS OF A REGULATORY MECHANISM

Without attempting to define and describe the reasons for our shortcomings,
let us consider some characteristics of what might be an effective management
system. It seems to me that there are three ba»ic es»ential» in any kind of a reg-
ula ory mechanism. They are basic in the sense that without any one of them
the system i» bound to fail, but that is not to say that there are not other things
also that nccd to be done. For example, no system will work if the people it
is designed to regulate are not told of the regulations. This means there has to
be an education/information program. Likewise, regrettably, it seems to be a
fact that any regulation ever made will, perforce, be broken. There must be some
system which will keep violations to a minimum. One part of such a system i»

34



an enforcement program, But the»» are»econdary aspects of a regulatory sys-
tem and there are undoubtedly tertiary and perhaps still other levels of com-
plexity. But basic elements are fairly simple.

The first is heTter k>io»:ledge of the resource and the demands that may be
made upon it. Regulation is but a part ol management, and management is but
making decisions ba»cd on intelligent interpretation of facts in order to achieve
a predetermined goal, In fisherie» it is essential to have a reasonable knowledge
of the size composition of thc fish stock, thc rate at which that stock is being
harvc»ted, and it» rate of recruitmcnt or h<>w rapidly it is being added to, Once
these basic facts are availablc thc manager is in a position to know in general
what he mu»t do, although he may still be in doubt, or dispute. as to how he
should go about doing it. Hc may have to prove. for example, that a reduction
in the size <>f a particular year class is due to over-fishing of that age group
rather than natural mortality.

Our failure to mount programs which provide u» with the statistics required
to understand what is happening to our lisheric» i» one of the most frustrating
aspects of our current fishery dilemma, Biometrics of the fisheries, or popula-
tion dynamics of thc fisheries, or just plain stati»tic» of the fisheries, whatever
you may choose to cal! it, is perhaps the lea»t glamorous phase of fishery re-
search. As such, it i» therefore vulnerable to the attacks of those who tend to
»ce budget in terms of what is attractive rather than csscntial, Granted that the
dcveloprnent <>f a useful yet co»t-effective»tatistical system is extremely diffi-
cult, the fact remains that one of the great gap» in the programs of the National
Marine Fisheries Service is the failure tn maintain a sustained effort to resolve
the problem of gathering necessary statistics on fisherie». It is essential that
not <>nly a system for the collection of catch statistics be obtained but that various
fi»hcries themselves be subjected to th» kind of' sampling which will answer
questions about stock and recruitment.

lt i» not just that the fishery manager needs these siatistic» in order io make
his recommendations realistic. There i» another far more important need for
reliable numbers. It boils down to thi», that in a democracy, government »uc-
ceeds only with the consent <>f the governed, It is not enough to have under-
standing and agreement on a common general objective. There must be agree-
ment on specific objectives and on thc means for attaining them. Even at that
there i» no guarantee that the public will perceive and support desirable goals
and the requirements for their achievement, We have ample evidence that peo-
ple sometime~ will simply not heed even regulations that are designed to pro-
tect them. It is totally unrealistic to expect thc fishermen to accept regulations
which are built on hopes derived from hit» and pieces of data, and then extrap-
olated into a regulatory framework subject to challenge a  every turn.

On the other hand, it is not necessary to have the absolute last little morsel
of information before going to the public with a regulation that generally makes
comtnon sense. Fortunately the precision of general fisheries management is
not nearly as demanding as that of, say, a lunar expedition. On the other hand,
if a high degree of refinement were essential and had we an unlimited amount
of money, it would be simple to get thc necessary data. It is a distinguishing
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mark of the accomplished and successful fisheries manager that he is able to
judge at what point his data are adequate for him to come to a reasonable con-
clusion about a need for the character iif i regulation.

SECURE lEGAL AUTHORITY

The second basic component of viable management is a secure legal author-
ity for the essential regulations, This may be axiomatic but it is neither simple
nor to be taken for granted. There are in fact three jurisdictions, state, national,
and international, and any successful fishery regime must take into considera-
tion the origins, precedents. and logical application of all of these if any regu-
lation is to endure. It is obvious that there is no way in which the states can
deal effectively with problem~ out across the distant ocean and involving such
complicated and interdependent fisheries as exist therein, Neither, for that mat-
ter, can the national apparatus svork effectively on a totally unilateral basis. In
the brave new world of the future, international cooperation must come to the
fore as the basis for the utilization of the wealth of the seas, except when re-
sources can rationally be allocated to those nations who face the sea. These
can be handled as national resources, but since there is no way in which states
can effectively deal with problems that arise on the high seas, any form of ex-
tended jurisdiction will certainly bring assumption of full authority for manage-
ment by the federal government,

COOPERATION VITAL

This brings us to the third and last characteristic of a fishery management
scheme and that is cooperation, If it should happen that the federal government
does achieve domination of the management responsibility for our coastal as
well as off-shore fisheries it must seek a responsible means of building into its
regulatory mechanisms a large portion of public and state input both as to knowl-
edge and authority. A regulation built on cooperation rather than authoritari-
anisrn may be more difficult, but in the long run it will go farther toward the
achievement of the end we seek, namely, a self-sustaining fishery that will con-
tribute the optimum to the American fishermen and people everywhere, There
is also a very practical necessity for the cooperative approach. Whereas the
states are generally unable to cope with the distant water problems, by the same
token they are able to deal with their resident citizens, and are in a position to
make a real contribution in research and regulation in inshore waters. Based on
recent experience it is extremely doubtful if the federal government will ever
secure the financing to take over the full responsibility for the operation of any
kind of a regulatory system.

This is more than enough in the way ot' preface for the other discussions which
will occupy the session this morning, I have attempted to make the case that
regulation of our fisheries is not on}y needed but inevitable, and that such regu-
lation when it comes will have to be firmly based on knowledge, authority, and
cooperation. There is only one other point I would like to make. It is that if we
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are realistic in looking ahead toward the future needs of our American fisheries,
we must recognize that the fisheries are not held in the highest esteem in this
country.

Our people are not fish eaters in the first place, even though per capita con-
sumption appears to be increasing. Our people are not particularly fish conscious.
Granted that about a quarter of our population goes fishing every year, fish
lack the emotional appeal of terrestrial livestock. Cattle and sheep can be seen
in the flesh or in Marlboro commercials, with a romanticized background of
scenic splendor. The only denizens of the sea that have succeeded as the ob-
jects of public emotional romanticism have been the seals, dolphins, and whales,
to which are attributed various prized human characteristics such as big brown
eyes, high intelligence, and family fidelity, If none of these factors were impor-
tant as the basis for public indifference to the nation's fishery resources, there
is still the fact that fish are a common-property resource. The "property" of
all, they become orphans in the decision making arena, We use our fisheries
and our fisheries interests as pawns in international chess games, sacrificing
them on behalf of transit through straits, national defense, energy requirements,
or whatever.

Therefore, until the United States develops a supportive policy for our fish-
eries, we can hardly expect to have really effective marine conservation through
domestic management, There has been a grand awakening of the American pub-
lic to the significance of our dependence upon the natural, closed system that
supports us. If we capitalize on this awakening, we can gain the support of the
public for prudent stewardship of the resources we treasure, With that support,
based as it must be on an understanding of the great significance of our fisher-
ies in helping to sustain an increasingly crowded and hungry world, not only
can we carry out the regulatory responsibility, but move toward the restoration
of fisheries which have suffered for the lack of it as well.
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State-Federal Cooperation
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PHtltp M. Roe.t>t..t
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Department of Commerce

Rockville, Muryland

It not only seems a long time but it has been a long time since I first became in-
volved with domestic management problems. This was in the years after World
War II, and life seemed fairly simple in California where I was then working
for the Department of Fish and Game as a marine biologist. All thc states, at
least those in the west, we>e convinced that they were managing their fisheries
quite compctcntly, and that they would continue to do so with no help from
outsiders,

Foreign fishing off the American coast was yet to c<>mc, and only the faintest
specter of federal intervention was on the horizon. That t'aint specter did lead,
however, to the formation of the. Pacific Marine Fisherics Co>nmission and to
interstate cooperation, if for no other reason than to keep the "Feds" out.

Over the years, we in state service came to accept the tact that f<>r most spe-
cies no <>nc state could go it alone � not even one with as long a coast as Cali-
fornia. Interstate, national, and international cooperation was essentia! to rational
management,

Cooperative research became an accepted part ot life. No state, however. was
about to relinquish any managcrialauthority.

In the late 1960's, the Bureau of' Corn>nercial Fisheries floated the draft of
a possible domestic management bill belorc thc states that to us states-righters
smelled of preemption and to which we in California proposed a number of emas-
culating amendments, We did scc the need f<>r and were willing to go along with
more federal control than existed, and the difference between thc state and fed-
eral views was actually m<>rc onc of degree than of substance. Nonetheless, we
took a rather hard-line position. Shortly after this, I joined thc federal establish-
ment and was exposed to the other side ot' thc coin. It did not change my basic
philosophy which is. in simplistic ferms, that thc least federal control is the hest.
The question remains: how far, to whom, and to v hat degree can managerial
authority be delegated?

T<>day, much is going on that can, and I hope wiH, lead to resoluti<>n <>I' this
question and to implementation of a truly cf 'ective domestic managcmcnt and
con servat i<>n regime.

In the Congress, the draft legislation of  hc late 1960's. that I mentioned,
was the prototvpe of the much-cussed and discussed I-IR 4760, introduced carly
in 197j, and the recently introduced Sullivan-Dingell bill, HR l56I9. both of
which attack the d<>mcstic problem,
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The Executive Branch has been equally active. The speech presented for
David Wallace yesterday and the paneli» s of that session discussed the National
Ocean Policy Study and the National Fisheries Plan. Clearly there are many
things moving � at the federal level, the»tate level, in industry, among sports-
men.

John C<o  »chalk has done a fine job in putting things into perspective. I am
sure that he will get plenty of support for his view that fisheries interests tend
to be used as pawns in international chess games, and that a prerequisite to effec-
tive domestic management is a positive f»deral posture toward fisheries. I am
also sure that there will be those who think any denture» ICNAF may have ac-
quired are  oo poor a fit to do much g<>od.

I remain  o be convinced that development of a suitable domestic manage-
mcn  systcni can awai  thc curing ol' our in ernati<>nal ills. It seem» to me that
we must move ahead simultaneously and aggressively on both fronts if we are
to have viable fisherie» a decade from now. This will be particularly true if, as
Harold Allen emphasized in hi» introductory remarks. extended jurisdiction be-
come» a fact in the next year or two.

Clearly, an effective domestic system will involve far more l'ederal control
than now prevails. The degree of federal preemption that will be required remains
a major and explosive issue. That was mad» abundantly clear during the sym-
posium on the National Fisheries Plan.

The philosophy of managcmen  is ano hcr highly debatable unresolved issue,
as became evident yesterday during the I..aw of thc Sea symposium; should the
principles of maximum sustainable yield and full utilization remain a comcr-
stone of the United States fisherie» po»i inn'! I think in<>»t of us now regard opti-
mum yield a far better concept. a» attested by the papers given at a symposium
on that subject at last S<.'pteinber'» meeting of th» Ainerican Fisherie» S<>ciety.

It has bccn said befo e. The fisherie» con munity in its broadest sense must
come to grips with the problems and agr»c on a»ystem with which wc all can
live. Otherwise someone else i» going  o do the job for us, We are going to have
to bite  he bullet and indeed wc are awfully late in doing»o, I hope  hat at the
end of this session we are a little closer tn what I am sure i» everyone'» goal�
rationally managed fisheries in the United States.



Prerequisites for Domestic
Management and Conservation

JACOB J, DYKSTRA
President, Poinr Judith
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Narragansett, Rhode Island

The United States has, in the past, been involved not only in international man-
agement attempts, but also in domestic management attempts. Rarely have these
attempts been really successful.

The necessity for fisheries management, then, is not new, Both commercial
and sports fishermen have begun to acknowledge this necessity, in some cases
seen it increase � and in others, tried to ignore it in the hope that it would go
away. It won' t. So partly because of the growing food shortage, partly because
of the impact of the Law of the Sea Conference, and partly because of a mix-
ture of other reasons, conunercial and sports fishermen, environmentalists, local
and state governments, Congress, the National Marine Fisheries Service, na-
tionalists, and internationalists are all calling for management, There are as many
different proposals as there are proponents and tnany of the proposals are politi-
cally unrealistic or practically unworkable.

As far as existing arrangements go, one can look at almost any multilateral
fisheries commission and see pretty clearly that it isn't working � either to pro-
tect the stocks involved or to protect the livelihoods of fishermen who fish these
stocks. It's a particular source of frustration to me that the Department of State
and the National Oceanic and Atmospheric Administration keep pointing to
how successful the International Commission for the Northwest Atlantic Fish-
eries  ICNAF! is when just in the last few weeks New England hshermen have
seen flagrant violations of ICNAF agreements.

Both internationally and domestically, overcapitalization can � often does�
mean reduced biological and economic yield, And domestically, lack of agree-
ment among states on how they should manage shared stocks is a serious
problem.

As I said, many have recently become aware of this problem, some have tried
to provide legislation to counteract it: the Iaw of the Sea Conference, of course,
as well as the Magnuson/Studds 200-mile interim fisheries management bill,
both in its original and amended versions; the Sullivan/Dingell bill  HR l5619/
S 3783!; the High Seas Fisheries Conservation bill  HR 4760!; and the National
Federation of Fishermen's Management bill, a draft which owes a clear debt
to a University of Miami seminar which produced a piece of draft legislation
that I submitted in my testimony opposing HR 4760 in May 1973. All these cur-
rent efforts reflect thinking and work which, I emphasize, has been going on for
some time,

Let me discuss some of the prerequisites for sound management of both do-



mestic and foreign fishermen and af U.S. coastal stocks and evaluate how well
these alternatives I' ve mentioned fulfill those prerequisites.

First, it is a waste of money, time, and effort, to my mind, to try to manage
a resource over which you haven't got clear-cut control. Therefore, to manage
U.S. coastal stocks, we need an extended fisheries management zone. We need
it now, through interim action. You heard Mr, Moore yesterday acknowledge
that the Law of the Sea Conference may well go into l 976. To take interim action
would be in line with thc international reality: Over l00 nations at the UN Con-
ference now acknowledge 200 nautical miles as the breadth for a coastal nation's
resources management zone, and some of them have already declared their juris-
dictions over that zone to one degree or another, As soon as the U.S. has can-
trol over both its coastal and anadromous stocks, we can determine what per-
centage of those stocks our fishermen can take, and what percentage we shall
license others to take. Under the provisions of S l988 [Sec, 2  b! I!] we could
also act to conserve certain species beyond our interim 200-mile zone for fish-
eries jurisdiction. With clear-cut jurisdiction, we can enforce management and
conservation regulations more thoroughly, and we can penalize viola ors-
rescinding licenses and fining violaiors heavily are two possibilities, We need
not drastically increase our Coast Guard fleet to enforce effectively, for we will
be patrolling relatively few known fishing grounds, not a boundary line. We
can also put vessel riders aboard the foreign fishing vessels we license to pro-
vide constant monitoring on what these vessels are taking � quite possibl> in
this way reducing both the number and the scale of violations by foreign fisher-
men,

Second, and very important, i urge all of you and others involved in fisheries
not to go forward under the illusion that we are not going to have numerous and
extensive ineasures designed to regulate the domestic commercial and sports
fishermen, These will doubtless include limited entry � limited by effort limits
or by catch quotas or by both as necessarv. I think eventually, after some to-ing
and fro-ing, both of these kinds of limits, in different combinations and permu-
tations, perhaps, will come not from states operating independently, but from
groups of states whose fishermen harvest the same stocks. One of the weak-
nesses both of current legislation and current policy is to deal either with one
state or with the entire nation without considering that in fact, what the U.S.
has is a series of several multi-state. regional fisheries,

Third, if management is really going to work fishermen must have input from
the beginning in forming the policies and laws under which they will operate.
One of HR 4760's greatest weaknesses is that it appears to most fishing indus-
try people and to many state government people who've been exposed to ii that
it was a nightmare NMFS dreamed up completely without reference to or regard
to those most directly involved. We in industry tried to make suggestions, but
all NMFS seemed ready to do was change a semi-colon here, delete a phrase
there. For this reason, among others, this bill is unacceptable to coastal fisher-
men.

The Sullivan/Dingell bill  HR 15619/S 3783! suffers from sinular problems�
including that of no real input from the fishermen who fish the stocks which it



proposes to manage. It was the product of people even more removed fr<>m thc
fishing industry than sometimes NMFS»eem» to be. It claim» io provide a non-
200-mile  but still unilateral! method by which to conserve thc U.S. coastal
fisheries, so it is particularly interesting thar its most ardent supporters are the
distant ><ater shrimp and tuna industries and the Department of State. This pro-
posed legislation builds on Article 7 of the 19SH Geneva Convention on Fishing
and Conservation of the Living Resources of the High Seas and on assorted other
legislative oddments. By ba»ing this legislation on an existing trealy, its sup-
porters are apparently seeking to give it a base in cu»tomary international 1av.
But there are two flaws in thi» approach: first, the 1958 Geneva Convention is
so weak it has never been used, and it seems a little silly to try to u»e it now:
and second. Articles 9 and 10 make Article 7 of marginal u»efulnes» for any
rapid action to protect threatened stocks.

The kind of management legislation the f>shermen I represent would like to
»ee i» more along the lines of the National Federation <>f Fi»hermen's "Fisherie»
Management Act of 1974." Some of our people took HR 4760, jacked up ihc
title  and changed it a bit! and redrafted the bill to include substantial input from
commercial and sports fishermen throughout thc political and legi»lative pn>-
cesses leading to fisheries management, Probably the most significant differcncc
between NFF's hybrid draft and thc University of Miami draft is that in the NFF
version, the fishing industry does not have veto power over government deci-
sions affecting the fishing industry,

Almost daily we see the need for sound dome»tic fisheries management. Some
fishermen don't like the idea, but very few will deny that it is necessary in certain
fisherics. Our concern is that whatever managcmcnt legislation evolve»»h<>uld
include: �! a clearly-dclined zone of U.S, management responsibility � pre-
sumably 200 miles � for a zone is thc ea»ie»t to enforce «ffeciively; �1 nianage-
ment programs with the necessary regional variations, not a broad. something-
for-cvcryonc approach', and �! provision» for»ubsiantive � no  the current,
largely cosmetic � input from those whom the legi»1ati<>n will affect. among
which are both commercial and sports fishermen and state governinent people.
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First of all, I wish to thank the GCFI for inviting the Southeastern Fisheries
Association to be represented on this panel, Management and conservation have
been our main interests since SFA was founded in 1952, As a panel member,
I was invited to express my views on the priorities for and problems concerned
with domestic conservation and management.

The first priority is to protect the estuaries from human and industrial waste
and from indiscriminate landfill and bulkhead programs. I think everyone can
agree on this and will support it the same as motherhood, the flag and good ole
apple pie. And though everyone in this room is willing to pay for this protection,
I dare say there are still those who see nothing wrong in allowing sewage to be
pumped just offshore of some of our.major cities or in filling the bays to build
condominiums.

The second priority is to enact laws that will protect the resources from over-
production and, at the same time, kill laws that are aimed at helping one part
of the country at the expense of another part, such as the proposed 200-mile bill
currently pending in Congress. I believe that, except for tuna, 75% of all fishery
products landed in the U.S., produced by domestic fishermen, are produced
within 12 miles of shore, Of the amount caught outside 12 miles by U.S. fish-
ermen, about one-third is shrimp. The point I'm trying to make is that most of
our fisheries are already protected by the 12-mile limit.

This is not to say that problems don't exist in New England or the %est Coast
and Alaska, for they surely do. But, in our opinion, these problems can best
be solved through bilateral and multilateral agreements, as are currently in effect,
plus a decision from the Law'of the Sea Conference under the auspices of the
United Nations, The 200-mile battle has been fought for years, There will prob-
ably be questions later on so I will leave this subject for now.

An entity that cannot be ignored in this Conservation and Management Sym-
posium is the commercial fisherman himself for, after all, here is the person who
provides seafood for millions of people to enjoy, Protect the commercial fisher-
man by providing governmental assistance in those areas in which he cannot pro-
vide it for himself, Protect him by such proven programs as marketing and con-
sumer education as well as biological projects, Protect him from institutional
barriers put on him by state legislatures strictly for political purposes. Protect
him from those well-intentioned souls who honestly feel a good conservation
program is one that prohibits the use of all types of nets. And finally, protect
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him from that bureaucrat who feel» prot t-making i» not in keeping with the
American way of life and from those rule-makers who have never had t<> meet
a payroll.

Okay, v c want to protect the resource and the tishermen, bu  can  he states
do it. or must the federal government step in? We haven't made up our minds
yet. We do know of many good state progriums but we also know of many bad
onc». Probably one of the areas needing federal attention i» in thc judicial field.
So often fisheries violations are treated insignifican ly, and thc small fines levied
arc such that there is ru> dctcrrent what»ocvcr, If the fine for undersized craw-
fi»h i» $25, it's worth a gamble  o bring in �0 lbs.;i  $3 pcr pound and chance
getting caught.

I ain most familiar with what has happened here in Florida and. on more than
one occasion, the Direc or of thc Department of Natural Resources and I have
called for an investigation by thc Governor'» office when it became obviou» that
the judge in a particular county wa» no  being lair. States are also morc liable
 o pass a law based on politics rather than scientific da a bccau»c of personali-
ties involved. Wc feel that the i'edcral government would bc less likely  o do
that, Convcrscly, in those gray areas tha  surely will ari»c in the management
of any resource, we feel that the»tate would be morc sympathetic than the
"Feds." This will weigh strongly when a position is taken by our Association.

To effectively manage many of our re»<iurce», it will become m<>re and more
important to work on a multi-»tate approach. If, for example, you are trying to
protect kingfish with mesh sires or clo»cd areas. it would make much morc
sense to have the same regulations in all the states the animal pa»»c»  i>rough.
The same can be said for shrimp resources, which are found in more  han one
state, and for other migrat<>ry species.

While we are not saying that the federal government should take over  hc
management of our marine resources, they should have input. The federal gov-
ernment ha» a giant stake in all the fisheries  hrough grants given to the states,
as well a» their Sea Grant prograins, which are becoming better and hetter each
pa»sing year,

In conclusion, I would ltke to thank GCFI for allow'mg u» a  ew minutes to
briefly touch on some complex problems and to plcdgc  lie cooperation of the
Southeastern Fisheries A»»ociation in working v i h all user groups for the pro-
tection and proper management of our tisheries r.»ources. There is more than
enough room for everyone if everyone is dedicated to the principle of sound and
equi table management.



Our Changing Sport Fisheries
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Most of us are painfully aware that the world we know is changing rapidly, and
not always for the better. This applies to sport fishing as it does to all other human
activities, For example, back after World War II when the kind of fishing wc
have today was just getting started, bamboo was the standard rod building ma-
terial. A sport fishing boat was any old crock too far gone to»ell for a used yacht,
but not quite rotten enough to try to burn for the insurance. Many party boat
anglers still used hand linc». And a man who didn't sell hi» extra fish wa» a fool.

Nowadays, fiberglass has replaced bamboo a» the universal rod building ma-
terial, and several companies arc experimenting with space age stuff like
graphite and boron for making rods. 1Vfan-made fiber» have completely replaced
natural fibers for fishing lines, Sport fishing boats are highly developed, »pe-
cialized craft, loaded with sophisticated fishing gear, elec ronic aid» to naviga-
tion, communication and fish finding equipment.

Sport fi»barmen themselves are also changing, especially in their outlook.
Many now realize that a number of specie» of fish and some marine habitat»
have been expkiited io the poin  ot' economic if not biological extinction. And
a man who doesn't release his extra t'ish is a fool.

Let's take a good look at »ome of the important changes in modern sport fish-
ing with an eyc to understanding what is going on right now, and what we may
expec  from the future, A good place to start i» wi h boat» and equipment. You
might »ay tha  a four-way revolution has taken place.

First, sport fishing boats, ranging from the»malL specialized center-console
open boats that are so popular, up to the super-giant half-million-dollar ocean-
going party-fishing boats, arc vessels specifically designed to perform well under
less than optimum conditions, Just as the fast rum-runner» of the 1930's strongly
influenced the development of yachts and naval smallcraft before and during
World War II, so thc development of fa»t, seaworthy, economical, sport fishing
boats has exercised a powerful influence on the design and construction of qual-
ity yacht» and work boa s both herc and abroad during thc la»  20 years.

Next, thc development of high quality fishing tackle and accessories. rod»,
reels, lines, and other component» that conform to new general criteria of per-
formance, has given fishermen vastly improved tools for attracting and catching
fish, Guessv ork and mystery are rapidly going ou  of fishing and are being re-
placed by logic and greater understanding of why fish bite and why, »ome imes,
they don' t,

Third, thc advent of electronic and other aids to communication. navigation.
and fish-finding has shown fishermen how  o catch fish where they were never
suspe« cd to exist. Fishing areas have been expanded and seasons made longer.
Science is replacing luck in fishing, and while some may disagree, we must
admit that on salt water the day of the conte mplati vc angler is just about o ver,



Fourth, sport fishermen and the rest <>f the world are discovering that fishing
for fun rather than for commercial profit is big business. With close to 10 million
salt water anglers spending at lea»t $1.5 billion a year, leaders in game fishing
conservation, management, and legislation are starting to muster increasing
economic and politicalclout.

Fishermen themselves are becorrung politica!ly and socially hou»ebroken.
They are rapidly losing the old habit of calling lawmakers and conservation de-
partment officials a bunch of nincompoops before going to these same men,
looking f' or a favor. While some old warh<>r»cs may still paw and snort, the new,
younger leaders ar'c quickly learning the value of doing their fact-finding home-
work before launching an attack on entrenched interests, or seeking a favor,

Bur there are other changes that are affecting us far beyond the scope of our
own technological and intellectual progress. One of these is the very recent
growth of massive foreign commercia! fishing efforts close to our shores. We
are all now quite familiar with the pattern of government-subsidized foreign
fishing, What many of us don't quite realize is that only by having true work-
able facts about our own sport fishery at our fingertips can we»it down and talk
turkey with the fisheries managers and negotiators of foreign countries. lt was
pitifu!, for example, to»it at the first great International Billfish Conference ai
Hawaii, in 1972, and listen to our own very capable Dr. Don deSylva's inabili y
to counter Iapane»e commercial billfi»h»tati»ties with corresponding U.S. bi!!-
fish sport fishing values.

Since then, our game fish researchers have»tartcd to make some progress in
filling in thc sport fishing economic»tati»tical gaps. For instance Dr. Lui»
Riva» now of the NMFS center at Miami, Florida. recently described to me a
way of comparing the value of a marlin t<> sport fishcrnien with that of' the value
of the same fish to commercial fi»hermcn.

Hc took as an example a medium-sizcd blue marlin that might be worth $150
on the dock at Tokyo after it had been carried home by a Japanese long!incr work-
ing off South Pass in the Gulf ol Mexico. If you could trace back the actua! costs
of charter fees, tack!c, bait. fuel, and other expenses spent by sport fishing boats
of the Gulf area to catch the»arne fish, the value of thai f»h to the U.S. »port
fishing industry might bc as much a» $3000. or 20 times its cash value as meat
on the Tokyo dock.

Wc need massive quantities of carefully analyzed facts like these at hand when
our fi»hcric» cxpert» and negotiators get together with tho»e of foreign countries
to settle thorny mutual problem». Thi» i» why the new fish-catch and fishing effort
int'orma ion gathering program of the NlVIFS i» so vitally important. Without
provable economic and biologica! fact» ah<>ut our game fishes, our men are like
a half-baked bank robber waving a cap pi»tol and shouting garbled threats in
thc bank of international fi»hing. Wc cannot afford to submit them to the humili-
ation of being laughed ouf of a chance to have their say.

Another change that i» affecting thc way wc fi»h is thc growing massiveness
of our national sport fishing eff'ort, Thi» growth ha» hccn gauged at 'the rate of
niore than 5'7< a year. If wc log 10 milli<>n»tcady salt water fishermen in !975.
a fcw moments with a pocket calculator»how» u» that if this trend continues. we



should have more than 20 million ocean anglers by the year 2000.
Where will they all fish?
What will they fish for?
Will there be any fish left for them to fish for, or will sport fishing eventually

be outlawed because commercial fishermen and uninformed landlubbers think
sport fishing is "wasteful" of edible protein?

These are new problems we are starting to face now and will have to tackle
in the near future if we are to preserve our fair share of tish and fishing for the
future, But who is going to pay for the kind of research and management we
need now and in the future to keep our sport fishing industry viable". Will it be
a matter of trusting to luck and "general funds," or should we seriously inve»ti-
gate the idea of a universal salt water license, the proceeds of which would be
applied 100% to salt water game fish work?

Still another change in our way of life is the way we relate to commercial fish-
ermen. Take for instance the business of the proposed 200-mile exclusive eco-
nonuc zone that finally received official U.S. sanction during the recent United
Nations Law of the Sea Conference at Caracas, Venezuela. Both the tuna and
the shrimp industries are dead-set against this concept, yet the majority of other
commercial fishermen and practically all sport fishermen are for it.

In our admittedly new relationship of guarded sweetne»s and light with com-
mercial fishermen, how tough should we gei, and where dn we compromise tn
gain desperately needed mutual decisions? In the 'good old days" we couM
afford the luxury of damning commercial fishermen because they were commer-
cial. Now wc want them as allies to save thc fish that both of u» need for the
very existence of our respective industries.

Finally, there are two underlying changes that will affect sport fishing in un-
predictable ways in the near and more distant future. The first of these i» really
no stranger, This is the threat of economic dislocation bri!ught about by the
pre»ent worrisome inflation and fear of recc»sion or even depression. People
have lived through depression and inflation before and when things get tough
they have a habit ot' doing for fond and for profit what they once did for recre«-
tion � provided of course that there are fish to fish for.

But the second of these great changes � thc new and ominous energy crunch
� looks like' a true storm cloud nn the horizon, Modern sport tishing i» admit-
tedly an energy-consuming activity. Non-fi»hcrmen ashore have been quick to
try to curtail the use of pleasure boats to save stocks of fuel t'or "more impnr-
tant" u»es ashore. Yct nothing is said publicly about that fact thai sport fisher-
men in thc United State» right n<>w are pri!ducing somewhere between 1 billion
and 2 billion pound» of edible ti»h annually, «very significant additii!n to the
nation's dict,

Wc need to know exactly how many i!f what »pecies v'e are harvesting bv
sport fishing inethods»n we can di»pcl the myth of energy u»c without benefi-
cial production of food a» well «» reerc«tion. «nd also»o we sh«ll know wh«t
effect our ti»hing has on the ti»h stocks that wc hiirvc»t. And wc need to plan
for the future so that good fishing m«y be av«il«ble to many pix!pie when I'ucl
for pleasure fishing may not be as plentiful as it is now.



Speculation over why people fish certainly is not new. The great Izaak Wal-
ton confessed in hi» classic, 'The Compleat Angler," that the highest point of
fishing, to him, waS when he sat down tn dine on the catch in the company of
fellow anglers, especially those who had not been a» fortunate as he.

Modern anglers fish for a great many reasons, but according to a recent re-
port of the Sport Fishing Institute, the most compelling reason can be boiled
down to pure escapism, the need occasionally to get away from it all. A survey
of fishing motivation conducted among salmon anglers of the British Colum-
bian coast by Richard C, Bryan of the Fisheries and Marine Service of the
Canadian Department of Environment disclosed that fully 6I% of the anglers
interviewed admitted to going fishing to "relieve tension," "to be outdoors,"
and for a "change from working pressures."

The value of fishing as recreation is now widely understood. Its value in this
country a» a source of high quality food for its participants is deeply under-
rated, This combination of facts, plus the growing awarene»s of the need to con-
serve fish and environment, puts some present day anglers in a contradictory
position. How do you equate the old and honorable habit of fishing for the table
and the freezer with the very modern admonition to release your fish and let
them live?

We need to be able to advise serious-minded anglcrs when they ask questions
like this. Perhaps the most fundamental change of all in the recent history of
sport fishing has been the rise of leadership groups like thc IOF, the IGFA, the
Sport Fishing Institute, the National Coalition for Marine Conservation, the
American League of Anglers, the Florida League of Anglers, and many other
similar organizations,

I once heard a well-known New York State politician»ay that when it comes
to doing the slave work of political party organization, he counts on perhaps
1% of the available party members to put their shoulders to the wheel. Two per
cent more like to stand around and criticize. The other 97 lr. don't seem to know
or care what is going on.

I doubt that our average is any better, but with men lik<: Dr, Walton Smith of
the IOF, Bill Carpenter, Elwood Harry, and Dinny Phipps of the IGFA, Dr. Frank
Carlton and Chris Weld of the NCMC, Curt Gowdy and Art Lee of the ALA,
Dick Stroud of the Sport Fishing Institute, Lyman Rogers of the FLA. Frank
Mather of Woods Hole, John Gottschalk, Hal Lyman and Frank Woolner ol'
"Salt Water Sportsman," and so many others, we don't lack the kind of articu-
late, no-nonsense leadership we need.

What we need from this point on is to give these men and their organizations
the kind of backing that will put a real weapon in their hands, not a silly cap
pistol, Then, when people ask us, "Why try to hold onto the good things of the
past? Don't you realize the whole world is changing?" we can answer with the
old truth that the more things change, the more they remain the same.

Sport fishing isn't changing as much a» it is growing up, learning its own
strengths and weaknesses, understanding what it must do to survive in the
changing present and the uncertain future. That is why we have met here in Mi-
ami. That is the message we should carry to our friends and to the whole world.
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Recreational fishing in saltwater without question is one of the most important
recreational activities in this country. Thc Fishing and Hunting Survey conducted
as part of the 1970 Census indicated that nearly lo million people participated
in this activity. A recreational fisheries statistics program we now have going
in the northeast provides evidence that participant» of all ages in recreational
saltwater fishing and shellfish activities will number over IO million in that re-
gion alone. Participants nationwide will certainly well exceed 20 million people.

This is my first opportunity to speak with you, the leaders in the marine re-
creational fisheric» field. I particularly welcome this opportunity to discuss with
you the National Marine Fisheries program. what it ha» been, and my views
about what it should be and where it should bc going.

The need t'or conscientious management of our marine fisheries resources ha»
increased dramatically over the past couple of decades. This need for manage-
ment has been brought about by increase in use by our commercial and recrea-
tional fisheries and, in some cases. competition from foreign fishing t|eets a»
well. We face some critical problems in the years ahead, Ignoring these problems
won't make them go away and burying our heads in the sand won't »olve them.
They can only be solved by facing up to them squarely. now.

We face a variety of problems. For example. we may be harvesting some of
our species beyond the optimum yield level. A couple of examples that come
to mind are barracuda stock» along thc we»i coast and Atlantic bluefin tuna,
Harvest rates must be brought into balance with the supply. This is not to say
that I favor preserving some fish species ju»t tor the»ake of preserving them.
Conservation in my book means wise usc, and to accomplish the long-term wise
u»e of these resources will take the combined talent, knowledge and wi»dom
of all of us. I mentioned Atlantic bluefin tuna as one of the specie» for which
the combined commercial and recreational harvest may be beyond the optimum



level. We now have a scientific investigation underway and the next speaker.
Dr. Gran  Beards!ey, will discu»s this study in detai!,

One of our greatest needs in marine recreational fisheries management is a
much better knowledge of how many people participate in saltwater fishing.
where they fish, what they fish I' or, how successful they arc, and what their major
need» and desires arc. We have initiated a program that will provide answers
to many of these questions. I mentioned earlier that we have a niarine recrea-
 iona! t'ishcries statistics program underv ay in thc northeast section of the coun-
try, Thc purpose of this program i» to provide answer» to many of the questions
tha  I just mentioned, as well as others. We plan to expand this program to in-
«lude  he southeast »ection of the country beginning in January. During calendar
year !976, assuming funding i» availab!c, we hope to conduct the same survey
on the wc»t coast. Thereafter, we hope to continue the program on each coast
in alternative year». Assuming this program proceeds as we hope andis as succe»»-
ful as we expect, within a relatively short time the state and federal agencies
involved in fi»heries management, as well a» organizations such as your own,
will have available reasonably accurate basic statistics upon which to build fu-
ture programs and make decisions. I won't attemp  to describe the details of
this program, but let me expand a !ittlc on a c<>mment I made earlier about more
 han 20 million fishermen nationwide, The first results of our survey indicate
that more than 10 million people participated at least once in marine fishing and
shel!fishing ac ivi ics during thc first six nionth» of this year in the area from
Virginia north to Maine, You may be wondering why the number is so much
larger than thc published results <>f the Hunting and Fishing Survey conducted
as part <if the 1970 census, which was 9.8 million people participa ing nation-
wide. The two»urvcys are n<>t exactly comparable. For example, the Hunting
and Fishing Survey did no  include people involved in recreational shel!fishing
activities, Neither did i  inc!ude persons be!<iw the age of 14 nor persons that
participated !c»s than three times a year or spent less than $7.50 on this activity.
Our survey ha» no such limitation. I  includes both fin fish and shellfish activi-
ties and al! participants regardless of age as wc!i as those people that partici-
pated on!y one time, We are quite excited about thc first results of this survey.
We think the information will be qui c an eye-opener for individual» tha  have
indicated dubiousness about the importance of recreational fishing.

I mentioned the increased need for management of marine recreational fish-
ing. Sound inanagement is necessary to provide for optimum catch levels and
to prevent the ovcrharvest of stocks as well as to resolve or ameIiorate con-
flic » between commercial and recreational harvests. Sound management requires
detailed knowledge of the fish and fi»herie». We now have about I5 research
investigations underway aimed wholly or primarily at recreational fisheries or
their target species. The n'ewest of these is <>ur investigation of Atlantic blue-
fin tuna, Other studies include our oceanic game fish study, a bio»tati»tical study
along thc middle Atlantic, and they range from the preparation of  he Angler's
Guide for the Atlantic Coast to a comprehensive stock assessment study of 10
species important to recreational fishermen along the southwestern coast of the
U.S. The total cost of these studies including the marine recreational statistics



program i» approximately $I,900.000 thi» year, I should mention that  herc was
only one increase in the recreational fishing program thi» year, v hich was the
Atlantic bluefin study, All of the other activities were either ongoing in previous
years or a reorientation of a study that had prcviou»!y been initia ed or has been
accompli»hed through reprogramming, which i» moving funds already in our
budge . We anticipate  hat new fund» will bc included in our budge  for the nex 
f scat year for the initiation of additional new s udics on recreational I'i»hcrics,

Another issue that needs attention is the need for a marine recreational fish-
ing license, The National Marine Fisheries Service has no policy and has taken
no position on this matter up to thi» time, hut it i» an issue that needs to be faced
squarely, and soon. It seems to mc there are a number of advantages for a ma-
rine recreational fisheries license. Such a licen»e would provide an accurate
registration of marine recreational fishermen � those that participate in this
activity. If a registration of fishermen were available. the joh of collecting the
needed statistics that we have initiated in the northeast would be sub» ai<tially
easier and less costly. Simple registration of those that participate in  hi» acti-
vity would bc well worth the trouble and cffo t. Another imp<>rtant result of a
marine recreational fisheries license would he that it would help to separate rec-
reational fishermen from commercial fishermen. Regardless of your philosophy
about fishermen who fish for pleasure and then sell their catch, in direct com-
petition with those who make their liveliho<>d fishing, m<>st all will agree that
separation of these  wo activities is absolu cly essential. Proper management
of a fishery harvest without a logical and accurate separation of these  wo func-
tions is extremely difficult, if not impo»»ihle. Another obvious advantage would
be the provision of funds to carry on needed programs of research. management.
and for development of access for marine rccrcational fishing. Thi» ma  er needs
hard consideration by aII of those interested in a sound marine recreational
fisheries program including representatives of organizations such as these repre-
sented here today. While one can understand that commercial fishery interests
might oppose creation of a marine recreational ti»hing license because i  would
call strong attention to the wide participation and growing importance of recrea-
tional fishing, it is difficult for me to understand the apathy on thi» matter prev-
alen  throughout the recreational fishing fra crnity when there is obviously so
much to gain and so little to lose,

Another activity that the National Marine Fi»heries Service needs to initiate
is a close examination of recreational fi»hing t<> dctcrmine exactly where we
should be putting our efforts and emphasis. For example, we need insight into
the often asked question, "What constitutes good quality recreational fishing"."
Is a good day's catch one big fish or ten small fish" ,Should we put  nore empha-
sis on fishing piers and fishing jetties" ,ls access the major problem? Supply of
fish for the fisherman is always a problem, but what is the best way to grapple
with this? Is the prospective development of exotic fisheries a matter that de-
serves high priority? At what level should forage fish be harvested for other
uses" .Certainly stocks of forage tish need to be maintained at a level that will
provide adequate food for other predator species, but what is this level'? I could
go on and on asking such questions for which there are no answers or inadequate



answers. The point is there is much to be done. The cooperation and energetic
efforts of all concerned � federal agencies, state agencies and organizations
like yours � is badly needed to get some of these answers. The teamwork of
all concerned is needed, particularly well-informed, interested recreational fish-
ermen who have demonstrated their maturity and sense of responsibility to the
resources they are concerned with in the manner that IGFA has in the Atlantic
bluefin voluntary harvest reductions, The fishing public must practice constraint
and conservation in its most basic sense. They need to become part of a team
with energetic federal and state agencies, properly staffed and funded. If this
teamwork can be developed, we just can't miss, It will take time. We won' t
accomplish everything in one day but such teamwork constitutes an irresistible
force. For myself, I am pleased for the opportunity to be a part of it.
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Billfish and tuna stocks are the object of an intensive commercial fishery that
has been operating in the Atlantic Ocean since the late 1950's. At its peak in
1964, 3.75 million billfishes and tunas were landed, of which about 10% were
reported as sailfish, blue marlin, and white marlin. Concern among U,S. sports-
men and scientists quickly developed over whether the billfish stocks in partic-
ular could withstand this rate of harvest and still provide ample numbers for
satisfactory sport fishing in the coastal waters of the U.S.

In discussions with nations that have extensive longline fleets it was apparent
that we had little or no statistical data from the sport fishery for billfishes in the
western North Atlantic, Caribbean Sea, and Gulf of Mexico. As a result, how-
ever, of these preliminary talks in the 1960's, the Japanese agreed to restrict
their fishing activities off certain areas of the U.S. It was also agreed that dis-
cussions would be resumed sometime in the late 1970's to evaluate the status
of billfish stocks in the western North Atlantic, Caribbean Sea, and Gulf of
Mexico. The Oceanic Game Fish Investigations Program was initiated in 1972
to examine the feasibility of using big-ganie fishing tournaments to provide the
necessary catch and effort data needed to determine changes in relative abun-
dance and make evaluations of the status of stocks.

At the 1972 Game Fish Conference on Miami Beach we introduced the Pro-
gram and discussed some preliminary data that had been collected. This year,
after almost 3 full years of sampling, we would again like to review with you
our results, make a preliminary determination of the validity of our sampling
method, and examine how well equipped we will be in the event we enter nego-
tiations in a few years.

Each year program samplers attend from 30 to 40 big-game fishing tourna-
ments from Block Island to Jamaica and from St, Thomas to Port Aransas
 Fig. I!. In addition we have seasonal samplers working in the Gulf of Mexico
from May to October in cooperation with big-game fishing clubs and charter-
boat associations. We also have cooperative sampling arrangements with ma-
rine research agencies of the States of Florida, Georgia, and South Carolina.
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Over the past 3 years we have attempted to increase our tournament coverage
while refining our sampling to include only tournaments that are most meaning-
ful to our data requirements. This year for example we were able to sample north
of Cape Hatteras for the first time. Some big-game tournaments are not suitable
for sampling because the boats do not return to a central location and our sam-
plers cannot interview the angler or crew, the fishin hours are not standard,
or for some other reason. The total number of fish hooked has not declined, and
after all of l974's data is included will probably increase to an alltime high in
1974. This suggests that our coverage i» selective for those areas and tourna-
ments where catches are high enough to provide meaningful results.

We separated the catch-effort data int<> two categories: the Gulf of Mexico
and the Atlantic-Carribean Sea  Fig. 2!. Hook rates for blue marlin are very
stable with the Gulf maintaining a slightly lower hook rate than the Atlantic-
Caribbean area. White tnarlin ho<>k ra cs in the Atlantic-Caribbean area were
almost identical, while in the Gulf hook rates rose in 1973 then fell in 1974. We
were able to sample in the northeastern U.S. for the first time this year, and we
expect our white marlin data for the Atlantic to be considerably morc reliable
a» an index of population abundance in the future, No sailfish data are presented
for the Atlantic-Caribbean area because»<>mc of our most importatlt sailfish tour-
naments are still ahead of us in 1974. In the Gulf, hook rates for sailfish declined
over 50% from 1972 to 1973 then increased in 1974. We pointed out in our l973
newsletter that the sharp decline» in 1973 may have been a result of the heavy
flooding and large runoff of fresh water in the northern Gulf which could have



ATLANTIC - CARISSEAIII GULF OF MEXICO

Fig. 2. Number of sailfrsh, white marlin, «art blue rn«rlin hookeri per g hours of  ronrng nr the
Atl«otic-Carihbe«n area «nrt in the Gulf of Mexico in 1972, 1973, and t974

forced the sailfish out of their normal areas. It is interesting to note that the hook
rates for tournaments in the Florida Keys in 1973 increased sharply over 1972,
We believe that the consistency of our data indicates that our sampling is ob-
taining effective, reliable data and will provide us with adequate measures of
changes in relative abundance of bilifish stocks.

The Japanese longline data for I972 have just been released and show the
continuation of some alarming trends, We examined catch and effort data over
a broad area of the western North Atlantic thai includes most of the range of the
sailfish, white marlin, and blue marlin population» in this area  Fig. 3!.

Catch rates for white and blue marlins cttotinued to decline with the catch
rate for blue marlin reaching the lowest level since the beginning of the fishery

cs



Fig. S. Thc area in the a'cstern North Atlantic bctv can 10 -40' Nurth Latitude and tr0'-100' West
Longitude v;here longline catch rates v ere calculated.

in 1956  Fig. 4!. White marlin catch rates continued a decline begun in 1970.
Our data from tournaments and dock sampling are corn'parable to the Japanese
only for 1972, Even though our 3 years of data, when exatnined separately, sug-
gest that the stocks of white and blue inarlins are not declining in abundance,
there is a very real possibility that what v c are now measuring is a population
that has already stabilized at a very low level of abundance.

We are actively studying other aspects of the biology and dynamics of bill-
fish stocks in the Atlantic. We have just begun a preliminary investigation into
the feasibility of using dorsal spines from white and blue marlins as indicators
of age and growth. After examining a few initial samples we are very optimistic
that we will be able to use these spines as an aging device, and fill a long standing
gap in our knowledge of the biology of the marlins.

We are also examining size and sex distribution within season and within
areas. For all three species the average length of females is greater than the
males  Figs. 5, 6, and 7!. This difference increases with the increase in the aver-
age size of the species and is even more pronounced when comparing weight.
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For sailfish and white marlin, females are more abundant in the samples for all
3 years. Blue marlin sex ratios are more near equal, however at certain seasons
and in certain areas a pronounced dominance of one sex or the other is evident.
In Puerto Rico and Jamaica in September and October, for example, small males
are dominant in the catches, Over the past 3 years in the tournaments we have
sampled in these areas males have constituted about 87% of the catches, In
St. Thotnas, however, only a month or so earlier in the year, females constitute
about 80% of the catch. We are not sure of the exact significance of these dif-
ferences, There is some indication that b!ue marlin separate by sex after the
spawning season and only approach an even sex ratio during spawning season.
There is evidence, however, that spawning occurs through September so we are
unable to explain the differences noted in Puerto Rico and Jainaica. John Jolley
with the Florida Department of Natural Resources showed recently that the sex
ratio of sailfish off Florida is fairly even during the spawning season, June
through October, but during November through May is about 2 to l in favor of
the females.

One indication of declining abundance in a population of fishes as a result
of heavy fishing is a decrease in average size. We examined average weights
of blue marlin from the mid-Atlantic area and some rather interesting fluctua-
tions were evident  Fig. 8!. First, average weights varied greatly from year to
year and similarly between fishing areas as might be expected if the same stock
of marlin is being exploited. Secondly. there seems to be a fairly uniform yearly
cycle between high and low points of about 3 or 4 years. This is another aspect
of behavior that we are presently unable to explain, lt does not appear. however,
that there has been a decrease in average size of blue marlin in the mid-Atlantic



Fig, 8, Average weights of blas marlin landed at Cape Haneras, North Carolina, and Atlantic City,
New Jersey, from l953 to I974,

area at least, No decreases were noted in other areas of the western Atlantic
either, although our data are not as extensive as ift the mid-Atlantic area.

Last year plans were completed for the formation of a Cooperative National
Marine Fisheries Service-Woods Hole Oceanographic Institution Game Fish
Tagging Program. Mr. Chester Buchanan is the project leader for our portion of
the program, and tags and tagging equipment are available from our Miami
Laboratory as well as from WHOI. We hope to expand the tagging program and
to identify certain problems that tagging experiments will aid in solving.

How good, then, is our data and will we be sufficiently prepared in a few years
to enter international negotiations for conservation and allocation of our bill-
fish resources if it becomes necessary? We are confident that our sampling
method is valid and that we have identified a network of important and reliable
tournaments throughout our area of coverage. By the late 1970's we will be
fully prepared to begin talks with any foreign fishing nation. In 1977 we will
have 3 full years of Japanese data available to compare with our own tournametit
data.

We thank all of the tournament committees, big-game fishing clubs, charter-
boat associations, cooperating state agencies, anglers, and crews for their pa-
tience and assistance. Without their cooperation, and in inany cases special
arrangements for our samplers, our program would not be able to complete its
task, a task that we feel is vital to the maintenance of viable stocks of billfish
along our shores.
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In recent years there has been increasing concern over the status of bluefin tuna
 Thunnus thynnus thynnus! stocks in the North Atlantic Ocean. Catches of giant
bluefin by almost every fishery in the North Atlantic have declined to the point
where many have closed because of a lack of fish. Some statistical and biological
indicators such as tag returns and size distribution suggest that the stocks of
North Atlantic bluefin tuna have been depressed below a level that is desirable
from a biological as well as an economic standpoint. As we examined the avail-
able statistical and biological data on bluefin, it became obvious that a major
research effort was required to clarify some of the questions and confusion that
had developed over the status of this species.

In February 1974 NOAA/NMFS directed that a research program be developed
at the Miami Laboratory of the Southeast Fisheries Center  SEFC! to obtain the
necessary statistical and biological information to perinit rational management
and allocation recommendations on the bluefin tuna stocks in the North Atlantic.

In May one of our immediate actions was to initiate discussions with Cana-
dian scientists to determine what could be done in 1974 to control fisheries for
bluefin in the western North Atlantic. Both Canadian and U.S, scientists felt
that the high prices being offered by the Japanese would encourage a large in-
crease in the harvest of giant fish. From these discussions, we agreed to recom-
mend voluntary catch quotas on both giant  mature! and small  immature! fish.
We also recommended reducing landings of bluefin below a size of 14 pounds to
protect the 0- and 1-year-old fish. The preliminary catch figures for 1974 show
that the recommended quotas were exceeded in some cases but the overall goal
of restricting expansion of the fishery was successful  Table l!.

The purse seine fishery observed the 14-pound minimum size restriction ex-
cept when small schools were set on specifically for the purposes of tagging,
Large numbers of 6-8 pound bluefin appeared along the eastern coast of the U.S.
this year, and the seiners could have filled their quota with these fish if they had
not observed the miniinum size guidelines.

Our research activities this year have been involved with organizing and oper-
ating a network for data collection. Under NMFS contract Woods Hole Oceano-
graphic Institution continued their involvement with bluefin tuna by catch
sampling and tagging aboard the three New England-based seiners that fish for
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Table I. Catches of Atlantic Bluefin Tuna
Canada to Bahainas. 1973-1974

1Figares in parenihescs are e~iimarcsi

Short Tons
1973 1974
Catch Caich

Fish
SizeGearArea

Canada roil- reel, trap

sciners-1 '.8.

honk, harpo >n

spoil

se iiie ra- Can ada

seiners-L'.8.

giant 408 760

giant
Maine io
Cape Cuit 32<!giant

giant

120676schon I

school

school

Cape Ci>d
t ! Cape
Hatteras

870

12481

8I iinl �!

17Bah anias giimi  9!spori

Totals 27s7 2491
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bluefin. Over 1,400 bluefin were tagged from thc seiners this year. About 1,000
of these were l-year-olds,

Cooperative sampling was also developed with NMFS Northeast Region in
Gloucester. Samplers from the Statistics and Market News Division obtained
biological and statistical bluefin data from all of the major landing ports from
New Jersey to Maine. Additional data were obtained from the processing plant at
Cambridge, Maryland, through the cooperation ol Bumble Bee Seafoods. SEFC
staff worked in Portland, Maine, sampling large bluefin brought in for sale to
Japanese freezer vessels.

Several experiments were initiated to obtain direct counts on the size of the
post-spawning stock migrating through the Florida Straits, information on lar-
val abundance and distribution recently obtained from Cuban researchers pro-
vided an estimate of 42,000 spawning adult bluefin in the Gulf of Mexico in
1973, Aerial surveys were made during the spring migration off Cat Cay and
Bimini, Bahamas, to establish procedures to make counts and estimates of the
magnitude ol' the runs  Fig. 1! in future years. Some 3,079 giant bluefin tuna
in 72 schools were sighted. Most of these sightings occurred within the span
of a few days. An extrapolation of these counts to 24-hour periods permits esti-
mates that 6S,OOO giant tuna passed by Bimini and Cat Cay this year.

We also attempted to conduct aerial surveys in Cape Cod Bay this fall test-
ing the feasibility of low light level image intensifier systems to detect tuna
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Fig. l. Numbers of biuefin  una sigh<ed per <lay in I-hour aerial tligh<i fro<n May >l io 3une 16, 1974,
off Cai Cay, Bahamaa.

schools at night. Inclement weather and wind induced surface disturbances ob-
scured any tuna schools that were present during the test period.

Additional experiments in the future include underwater directional hydro-
acoustic sensors off Cat Cay scanning seaward for about 2 miles. These can
obtain highly accurate counts of bluelin during thc entire run. The hardware is
available from other federal agencies but financial constraints have delayed this
for the present.

To provide information on where these fish go after they pass the Bahamas
we plan to tag giant tuna with an array of radi<> transinitter tags equipped with
time-delay releases that will be sent to the surface at pre-set intervals where
they can be detected and positioned by satellite sons<>ra.

We have airborne remote sensors that can detect schools of bluefin and using
modern photo-interpretation techniques detern>ine lengths to within a few centi-
meters. This will provide additional basis for an estimate of the size composi-
tion of the migrating tuna,

Some effort is being spent on a morc detailed analysis of age and growth,
last looked at in 1960. There is an indication that growth rates may have changed
since that period. Size frequencies can be used to age the first fcw age groups
and vertebrae can bc used to age tuna up to about 10 or 12 years of age. We
are making fairly extensive collections of vertebrae and other hard parts to re-
evaluate past bluefin age and growth estimates.

We have recently learned how to easily extract otoliths from giant bluefin,



and this looks like a promising technique for age determination for the very
large fish. A Biologist from the Northeast Fisheries Center examined otoliths
from 20 giant tuna captured in Canada and easily read as many as 25 clear rings
on specimens weighing up to 900 pounds.

We also have been examining historical and new data on sex ratios. When
bluefin migrate past the Bahamas their sex ratio is about two females to one
male. This has been checked several times and seems to be consistent, In the
coastal waters off New England and the Canadian Provinces, however, the sex
ratio reverses to 2:1 with the males more abundant. The implications from this
information are various, One hypothesis is that the northward migrating group
separates somewhere between the Bahamas and northeastern U.S. and Canada,
the males moving into coastal waters while the females continue their migration
elsewhere, perhaps to waters off Norway. This is not unreasonable when we
examine the number of tag returns from Norway from fish tagged off the Baha-
mas compared to returns from other areas.

For years it was suspected that the large fish that appear off New England
and Canada in late summer were the same fish that inoved past the Bahamas
in spring, This year was the first time, however, that any fish tagged in the
Bahamas has been recaptured in these coastal areas despite over 1,000 releases
in the Bahamas over the years, The apparent change in distribution of the sexes
as indicated by sex ratios between the two areas may partially explain this since
out of these 1,000 releases probably only about 300 or 400 came in close enough
to be available to the coastal commercial or sports fishery.

A close examination of sex ratios throughout the North Atlantic may deter-
mine if there are any different migrational and distributional patterns according
to sex and what this might incan as far as management is concerned, If in fact
we are harvesting only the male segment of the population off the northeastern
U,S. and Canada we might be able to adjust our management recommendations
to reflect this. Our proposed tagging experiment may be an excellent technique
to determine if, when, and where the northward migration separates,

The International Commission for the Conservation of Atlantic Tunas began
its annual meeting in Madrid on November 13, 1974. On October 11 a group
of U.S. scientists met in Washington to review the status of bluefin stocks and
to develop a scientific position in regard to management recommendations on
an international basis. Two weeks later an open meeting was held in Washington
to review our proposed position with representatives from both commercial and
sports fishing industries. The consensus of these meetings was that the scien-
tific evidence warranted the proposal of three basic recommendations:  I! Re-
duction in the harvest of adult bluefin to protect the spawning stocks. �! Reduc-
tion in the harvest of young fish to increase recruitment to the spawning stocks.
�! Observance of a minimum size sufficient to protect the age-0 and age-I fish.

The exact amount of the reductions as well as the recommendations will ob-
viously be the focal point of considerable discussion among the nations that
have significant fisheries for bluefin. We believe nevertheless that we have a
sound case and we are optimistic that we can obtain international action on con-
servation and rational management of bluefin tuna stocks in the North Atlantic.
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Shrimp Fishing with Twin Trawls
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Shrimp fishing with twin trawls is the towing of tv o nets. instead of onc, from each outrigger. The
nets are jomed side by side by a sled or "dummy door." The sled is towed by the third wire of a 3-wire
bridle. This wire constitutes the only significant change in the boat rigging.

The system allows any boat to spread considerably more webbing at reduced towing speed than is
possible with standard rigs. This is attributed to several factors:  !! The third wire pulls straight from
the towing block and essemially takes up half the drag resistance of both nets: �! This allows the use
of much smaller main-trawl doors, for examp!e, 6'x 32" doors will easily spread 75 feet of webbing,
�! The four smaller individua! net configurations offer less drag than two large standard nets.

After considerable testing and fine tuning on board the University of Georgia's trawler Capt. Gene
and on cooperating commercial boats, twin trawls are proving to be mote productive in Georgia's
fishery.

Several comparative rows have been made on individual boats using twin gear on one side and stan-
dard gear on the other. Data from this type of experimentation are considered invalid because changes
in engine rpm's can be made to favor either side.

We consider our best examp!e of increased production to come from a group of fishermen in a
north Georgia port. For years, one fishertnan  A! had been the highliner. Another boa   B! of the same
class and horsepower switched to twin trawls. During our last roe shriinp season, boat B doubled
the production of Boat A. During the brown shrimp season, boat B again doubled boat A. During the
present fall white shriinp season, boat B is outproducing boat A by 20 to 30% a week. Seven boats
in this fleet have switched to twin trawls.
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The demersal trawl fisheries for shrimp and industrial fintlsh in the n<irthcrn
Gulf of Mexico overlap considerably and the increasing harvest and discard of
groundfish by the shrimp fleet is of major concern to fishery managers. This
situation has become more critical in recent years because the high value of
shriinp has provided economic incentive for shrimping in high finfish density
areas, justifying the increased labor cost associated with sorting out the shrimp.
These high density finfish areas are the principal fishing grounds for the indus-
trial yroundfish fishery, based primarily on the harvest of sciaenids for petfood
and human consumption.

Shrimp trawl catches range from 4 to 12 pounds of trash per pound of shrimp
caught, of which up to 70% are sciaenid» as well as o her species usable to the
groundfish industries. These groundfish are considered "trash" by the shrimp
fleet and discarded overboard with total mortality t<i the fish. This destruction
of trash fish is a serious concern  o thc groundfish industry whose total produc-
tion is approximately 100 million pounds annually, Since annual Gulf shrimp
catches have averaged over 200 million pounds for thc pa»t S years, over onc
billion pounds of groundfish may be destroyed each year by the shrimp fleet.

This discard problem is of particular importance in ncarshore and estuarine
nursery areas where very large numbers of juvenile sciaenid» arc captured and
killed by shrimping during certain times of the year. These estuarine nursery
areas have relatively restricted spatial boundaries but seasonably support high
density shrimp and fish populations, parti«ularly emigran  juvenile shrimp and
pre-recruit groundfish. A high level of fishing pressure by the "mosquito fleet'
usually occurs in these areas at a time when juvenile groundfish are still present
in large concentrations, and results in an extremely high fish mortality.

Other problems associated with the discard al»o exist. Occasionally, high dis-
card rates on fishing grounds have led to rcport» of large accumulations of dead
and rotting material on the bottom in areas <if high shrimp flee  concen rations.
which make the groundfish fishing fleet catches unusablc for human consump-
tion or petfood, Further, large trash fish discards have occasionally created prob-
lems of dead fish washing up on public recreational areas.

The groundfish fishery in  he Gulf of Mexico can be expected to grow in
scope as the demand, both domestic and export, for lish protein expands and
new products and processes for utilizing these resources are developed. Fur-
ther expansion of the groundf sh industry will result in increasing intcruc ion
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with the shrimping industry on the tishing grounds and a corresponding increase
in associated problems, It i», therefore. essential that improved technology be
introduced into the shrimp fleet to reduce the destruction of groundtish resources.

PREVIOUS DEVELOPMENTS

Shrimp trawls designed to separate shrimp from fish have been constructed
and fished with varying degrees of success in Europe and the Pacific Northwest.
French researchers in 1963 evaluated a shrimp trawl designed to separate shrimp
from flatfish. This net was divided with a large mesh horizontal webbing panel
into an upper and lower section, each with its own codend. Dutch experiments
with a sorting trawl resulted in a design modification which incorporated a fun-
nel-like separator and produced higher catch rates than the French trawl.

Behavioral research and fishing trials were initiated in 1968 at the Northwest
Fisheries Center in Seattle, Washington, to develop a method for reducing trash
in catches of Pacific Northwest pandalid shrimp, Large catches of these very
small shrimp, up to several thousand pounds, are commonly produced in a tow.
A normal tow in this area is usually composed of 80 to 90'7< shrimp and the re-
mainder fish and discards. Since the price for Northwest pink shrimp is gener-
ally around 5' per pound, a boat must produce large amounts of shrimp to be
profitable. Therefore, very little time can be spent sorting trash from shrimp.
If the trash component of a catch becomes too large, the whole catch is dumped
and the fishing vessel moves to a new area.

The Pacific Northwest shrimp separator trawl, which finally evolved, was a
modified Gulf of Mexico type shrimp trawl. The net was constructed with a
high vertical opening because the pandalid shrimp are often some distance off
the bottom. The vertical separat<>r panel on the Seattle net was attached across
the net mouth with trash chutes in the center top and thc center bottom of the
net � one opening upward and the other downward � for fish escapement.
Shrimp catches with this net were nearly free of unwanted trash fish.

The separator trawl for the Northwest shrimp fishery has been fairly effective,
primarily due to the large size differential between the small shrimp and large
fish, and because of the k>w ratio of fish to shrimp in most catches, Shrimp
catches with the separator trawl are lower than standard comparison nets, but
it was felt that a fisherman could compensate for the decrease in shrimp catch
by making longer drags and fishing m<>re hours in higher tinfish density areas
since the need for sorting could be essentially eliminated, In addition, catches
of smelt, which arc small in size, v ere difficult to reduce.

Preliminary evaluation of ihe Northwest gear in the Southeast Region met
with limited success because the problem in our area is quite different, In the
Gulf tishery, the fish and trash components of a shrimp catch are often as high
as 90% of the catch. In addition, Gulf shrimp arc much larger than Pacit'ic North-
west shrimp and arc often as large, or larg<.r than, many of thc tish encountered
during trawling. This factor increases the c<>mplexity in using mesh panels to
separate shrimp from the small flsh in the catch.

Development of an acceptable shr>mp separator trawl has also been attempted



by a few individuals associated with the shrimp industry m the Southeast Re-
gion, primarily trawl manufacturers. These individuals either lacked the finan-
cial resources, facilities, or time required to support such a gear development
project. A project is presently being conducted by the Marine Extension Ser-
vice of the University of Georgia in Brunswick to develop a separator trawl
for removing jellyfish from a net. In general, though, few state agencie» or uni-
versities are involved in research and development of applied fishing technology,
since most lack the experience or facilities necessary to effectively ileve lop and
demonstrate a relatively sophisticated fishing system such as a shrimp»epara-
tor trawl. The National Marine Fisheries Service  NMFS!, however, i» commit-
ted to the development of the nation's fishery resources including the development
of harvesting systems required to encourage industrial utilization of these re-
sources. For this reason, NMFS is undertaking the development of a shrimp
separator trawl system to help reduce labor costs to the shrimp fleet and foster
conservation of a valuable groundfish resource.

GULF OF MEXICO SHRIMP SEPARATOR TRAWL

The objective of this project is to develop a system which will accomplish
selective capture of shrimp and provide in situ elimination, without injury, of
trash and shellfish from the catch. Based on present economic factors, we have
established a tentative minimum design criteria of 90% shrimp/trash separation
while maintaining a 90% shrimp catch.

Each of the early separator trawl designs had a serious tlaw. Horizontal separa-
tor panels tested by the French; Dutch, and initial net design» of the Seattle Labo-
ratory, did not work weIl wherever tried in the U.S. The natural behavior of most
shrimp is to instinctively swim downward to the bottom rather than upward as
required for separation by horizontal panels. The Pacific Northwest vertical sepa-
rator panel was attached directly from headrope io footrope and completely closed
the mouth of the net. Unfortunately, a vertical panel moving through water per-
pendicular to the towing direction will become increasingly clogged with grass,
trash, and gilled fish and while it is a fairly efficient separator for short taws
or early in a drag, it becomes progressively less efficient on longer drags.

The Southeast Fisheries Center briefly evaluated the effectiveness of existing
shrimp separator trawl designs for separating pink, brown, and white shrimp
from trash fish and invertebrates in the late 19M's. These trials met with limited
success due to the large size of Gulf of Mexico shrimp and the diversity of fish
size. The Pacific Northwest vertical separator trawl was tested using large mesh
separator panels. However, shrimp catch was reduced 30 to 40% when reasonable
separation of trash was achieved. A horizontal type separator panel was designed
and tested, but the best result which could be obtained was a 70% shrimp cap-
ture when a 75% reduction of trash was achieved. At that time, restructuring
of Southeast Fisheries Center program priorities made ii necessary to suspend
research before development of a separator trawl could be completed. The pres-
ent project to develop an effective commercial shrimp separator trawl for the
Southeast Region was reinitiated in July 1974,
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The shrimp separator trawl now being developed by the Harvesting Technol-
ogy Task at Pascagoula uses a modification of  he ver ical separator panel. The
design of this net is based upon observations waif shrimp and fish behavior acciim-
plished during previous projects, and an analysis of the shrimp-fish problefii.
It appears to offer excellent potential for satisfying the needs of a shrimp»epa-
rator  rawl in this region,

For several years the Harvesting group at Pascagoula has worked  o develop
an electric shrimp trawl for both resource asse»»ment and commercial appli-
cations. For resource assessment, a mathema ical model was developed to pre-
dict the efficiency or catch rate of the electric shrimp trawl. During field studies
to establish the actual catch efficiency of  he trawl and verify the model, some
very important by-product information was obtained which has been used in  he
experimen al design of our separator trawl. Divers found that after shrimp en-
tered a net, almost all were carried into the wings of the net and pressed against
the webbing, Closer observation revealed that essentially all of the water flowing
into the trawl net i» spilled out through the wings  Fig. I!.

Shrimp are relatively weak swimmers and the force of the water current is
strong enough to carry them to the wings aind hold them firmly against the web-
bing. After "kicking" away once or twice, the shrimp relax and remain pressed
against the webbing; then, with an infrequent kick they tumble along the wing
and gradually fall back into the codend. Very little water flow is found in the
codend and bag, and shrimp movement in this area of the net is relatively un-
res ric ed,

These observations indicated that a vertical panel positioned along the net
wings could take advantage of the water flow pattern and high flow rate to help
force separation of shrimp. The strong water pressure along the wings would
press the shrimp to the separator panel, forcing them through the proper size
meshes. Our divers have also observed that many fish swim freely in a net along
the wing and other webbing panels, We decided that by tapering the separator
panels in a "V" along the wings to the back of the net, fish could be led  o an
escape chute  Fig, 2!. A vertical separator panel in this position would use the
water flow pattern to separate shrimp and still lead many of the fish out of the
net.

ALL RESULTS TO DATE

An empirical approach was used to establish the initial design, location,
taper, size, and other configurations of the V-shaped separator panel along the
wings of a standard 40-ft, semiballoon trav l. First we built a I6-ft. trawl, in-
stalled a vertical separator panel, and used divers to adjust and change the loca-
tion and shape of the separator panel and trash chute until it was correc ly posi-
tioned in the net, A small net was first used because it can easily be observed
in tow from a small boat which requires a minimum amount of logistic support,
After establishing the basic panel and trash chute design,  hese components were
scaled upward for installation on a 40-ft. net and again diver-evaluated to opti-
mize the configuration,



Fig. 1. GLnerzl water lli~u panera tl>r >hah a hei.

The 40-ft. modified net was then used to establish the validity of the V-shaped
wing separator panel and establish baseline catch data for use in measuring fu-
ture progress. During these experiments. two secondary tish separation tech-
niques shown in Figure 2 were also evaluated to establish their potential for
improving separation. particularly of small fish, Separation of small fish from
shrimp will be the most critical problem in development of an effective separa-
tor trawl for the Southeast fisheries, lt is not at all uncommon, particularly when
harvesting large shrimp, for tish as small or sntaller than the shrimp  Fig. 3! to
comprise 30 to 40'7< by weight of the total catch. Because many of  hcse small
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fish will pass through a separator panel with the large shrimp, it wil] be neces-
sary to develop secondary techniques to remove them either before or after they
have passed through the separator panel.

The first fish c»cape technique evaluated was a small wire frame shown in
Figurc 2. This device, sewn into the top of the codend, creates a small hole
through which fish which were small enough to pass through the separator panel
can escape. The operating principal of this device is that while many fish will
freely swim forward and upward to escape. shrimp will not,

The second fish removal technique evaluated was a large mesh "skyligh "
panel also shown in Figure 2. Thi» modification is a wedge-shaped panel of
large mesh webbing sewn into the top of the net directly in front of the throat
and entrance of the trash chute, Our divers have observed that certain species
of fish attempt to escape the net through the top panel. Thc "skylight" is in-
tended to all<>w these species to escape through the upper panel before they pass
through thc shrimp separator panel or go out through the trash escape chute.
Since shrimp tend to swim downward. this technique should not significantly
increase their escapement rate,

The result» of I-hr. comparative tow» between a standard 40-fl. »cmihalloon
shrimp trawl and the shrimp»cparator trawl are shown in Table I, Separator
panels of 3'fz-, 3-, and 2'/z-in. mesh webbing were evaluated in tern>» of smallest



Fitt. 3. Size comparison of shrimp to fish v;hich comprised up ut 40% of trawl catch during preumt-
aar testing,

effective mesh. The fish escape device and "skylight" panel to improve fish
removal were also tested. Results shov n in Table I v ere obtained on catches
of large brown shrimp. Pertaeus arrectrs, ranging from l4 to l6 count per pound.
with a total length of l20 to 200 rnm.

Conclusions based on the results shown in Table I are as follows;
 l! Vertical separator panels along trawl wings can be developed so as not to re-
duce the shrimp catch more than 10%, �! It should be possible, through various
separator trawl techniques, to approach a 90% reduction in the fish and trash catch
for the Gulf of Mexico. �! A 3'-in. square mesh panel caused less than a 10%
shrimp loss and a 2'/~-in. panel is too small for 15-count shrimp, �! A fish
escape device in the codend reduces the tish catch an additional 10'7c but also re-
duces the shrimp catch l0% � other locations should be tested, �! A "skylight'
panel removed approxima ely 50% of remaining fish while only causing an addi-
tional 7'7c shrimp loss � further study and development should be devoted to
this technique. �! Square mesh panels are an effective approach � further de-
velopment studies with rectangular meshes should be pursued.

No final conclusions on effectiveness should be drawn from the results, be-
cause installation and adjustment of the separator panel and fish separation tech-
niques were made continuously throughout the above tests, All tows with the
3t/z-in. panel and five tows with the 3-in. panel were made with an initial trash
escape chute design. Shrimp loss in this configuration for both panels was less
than iOc/r. Because of fish gilling and clogging, the trash chute was redesigned
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Table I, Comparison of separator trawl with standard trawl.

No. Shrimp Shrimp Fish Fish
Tows Catch Loss Catch Reduction

  I hr ea!  Ib/hr!  %!  Ib/hr!  9r!Gear

Separator with 3 6-in. pane!
Standard ne 

15.9 9.1 94,0 37.0
17.5 149.3

Separator with 3'/z-in. panel and
fish escape device in codend
Standard nei

21.2 21.2 130.3 46 9
26.9 245.2

15,6 21.2 68.9 55.2
! 9.8 153.7

Separator with 3-in, panel
Standard nei

Separator with 3-in. panel and
fish escape device in codend
Standard nei

16.3 31.5 66.9 64.9
23 8 190. 5

Separator with 3-in, panel and
"sky!ight' panel
Standard net

14 3 28 5 52 8 77 9
20,0 238.9

8.8 63.5 35.9 83.5
24. I 217.5

Separator with 2'/z-in. panel
Standard net

ON-GOING DEVELOPMENT

Results from the preliminary tests are being used to design laboratory and
model tests to establish optimum design characteristics for our future prototype
separator trawl, We feel that the validity of the wing-vertical panel approach has
been established and are now undertaking a series of laboratory shrimp response
and net design studies to optimize the vertical V-panel, secondary fish escape
techniques, and other proposed methods to achieve maximum shrimp/fish sepa-
ration ratios without loss of shrimp, The results of these studies will then be
used to design the first prototype commercial shrimp separator trawl.
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and enlarged for better trash flow, but the shrimp loss with the 3-in. panel sub-
sequently increased to over 20'7r for the next I I tows. This demonstrated that
more design study will be necessary on configuration and flow patterns of the
trash chute, Overall, however, individual results were very encouraging and
demonstrated that the V-shaped vertical wing panel separator design should
eventually be effective in separating shrimp. This design, in conjunction with
secondary fish escape methods and improved panel characteristics, has excel-
lent potential for achieving the 90k shrimp/fish separation and 90% shrimp
catch design criteria.



Shrimp response behavior to webbing panels will be evaluated in a small flufne
test tank where shrimp can be subjected to a range of water flow rates under
different webbing panel conditions, Separation panels can be developed to selec-
tively pass shrimp or restrict fish, but these may require inesh shapes and/or ma-
terials other than those presently used in net construction. For instance, a change
in mesh shape may be effective. Webbing hung on 0.707»pacing»  perfect dia-
mond! presents the largest opening dimension» to fish and shrimp passage
 Fig. 4!. To keep fish and shrimp from passing through a diamond-shaped mesh,
a mesh smaller than the animal must be used. The objective of a separator panel,
however, is to pass shrimp and prevent passage of fish. As shown in Figure 4,
the mesh dimension that restricts most fish is the vertical height of the opening.
Shrimp, on the other hand, approach a mesh horizontally due to their normal
swimming attitude. This has been observed to be particularly true when they
are forced to the wing panels by the high water current flow, Therefore, to pass
shrimp, the most important webbing dimension is the horizontal opening.

The two different conditions of passing shrimp and restricting fish cannot be
accomplished effectively with a diamond-shaped mesh. From Figure 4, it can
be seen that a square mesh decreased the vertical opening presented to most
fish and still retains good horizontal opening for passing shrimp. However, a
rectangular mesh should be even more effective as a separator than either a dia-

s-INCH STRETCH MESH HUNG ON POINTs
AT .TOT T~ STRETCH ASH LENGTH

s-INCH STRETCH MESH laJNG SOUARE

r E
wlTH oNE vERTIcAL SAR
REMOVED

Fig. 4. Effec S Of me»h shape On ScparatiOO.  A! MeSh hung On pOints piesents maximum dimensions
tor fish and shrimp passage.  B! Same mesh hung square reduces vertical height for fish passage but
a!so restricts shrimp: however. more effective than diainond for separation of shrimp.  C! A rectan-
gular mesh achieves the best honimntal opening for passing shnmp and ttte best decrease in venicai
height for restricting fish.
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mond or a square mesh. The rectangular mesh contains both desired character-
istics of a maximum horizontal opening for passing shrimp and a minimum
vertical opening to prevent passage of fish.

Other characteristics of the separator panel which can probably be used to ad-
vantage that will be thoroughly evaluated are type of material, stiffness, and
panel color.

A second experimental study will be directed toward optimizing design ot' the
trawl net and configuration of the separator panel, The effectiveness of thc V-
shaped separator panel depends upon using the high water flow rates in the wings
of the trawl to control and force separation of shrimp. We therefore need to thor-
oughly evaluate the water flow pattern in a net to optimally orient the separator
panel where the water current flow is at a maximum to positively force shrimp
through the separator panel. This will be accomplished on model nets in con-
trolled flume test tanks and with divers, The small net or model studies will
determine water flow patterns and velocities in dif'ferent areas of the net, opti-
mum location and configuration of the vertical separator panel, optimum trash
escape chute design, and the effect of secondary fish escape techniques and
other separation modifications which would affect water flow rate, pattern, and
net performance.

The results of the two laboratory studies, together with thc preliminary base-
line evaluation results which we have obtained, will be combined to design and
construct the first commercial prototype shrimp separator trawl for field evalu-
ation. The prototype trawl will be diver evaluated to adjust trawl doors, foot-
rope, headrope, separator panels, and secondary separation devices to ensure
the net is correctly balanced for optimum fishing. Diver evaluation of fish and
shrimp response will also be conducted whenever feasible or as the opportunity
arises. Finally, comparative fishing trials will be conducted to evaluate and
prove the commercial potential of the net. During fishing trials the effect of
mesh size, shape, stiffness, panel visibility, secondary fish escape devices, large-
mesh fish escape panels, and other secondary techniques will be established
under various conditions of shrimp and fish size, species, and concentrations,
Two comparisons which must be made during trawl evaluation are the weight
of trash reduction achieved and the production rate of shrimp. Our design goals
of a 90% reduction in trash without reducing the rate of shrimp production more
than 10% seem realistic,

BENEFITS

The development of an effective shrimp separator trawl will directly bene-
fit the shrimping industry through a reduction in labor cost and manpower re-
quirements presently associated with the on-deck sorting of shrimp from other
trash caught by a conventional trawl. Since it is the trash part of the catch that
limits the length of each drag to 2 to 3 hours, it may be possible to compensate
for any shrimp loss in the separator trawl by making fewer, longer drags and
increasing the fishing time now lost between drags. The reduced trash load may
also result in less damage to the shrimp catch from crushing and crabs, and could
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possibly permit the use of lighter webbing in net construction, A shrimp»epara-
tor trawl will permit shrimp fleet operation» in high density fish areas previ-
ously impractical for shrimping.

The groundfish fishery will sub»tantially benefit from the shrimp fleet using
»cparator trawl» through conservation of sciaenid» prcviou»ly subject to high
mortality a»»hrimp trash. The reduction in unavoidable ki!ling of the fish por-
tion of a shrimp catch presently occurring with standard conventional shrimp
trawl» vsiuld greatly increase the resource base of the groundfi»h fishery and
sub»tantially increase the production potential of the fishery,





Jarvis �935! and Smith �948a, 1948b! dealt with improving catch methods.
Carpenter �965! reviewed the fisheries, describing methods used, fishing
grounds, production and marketing,

The taxonomy of the red snapper has been in question for many years. Three
specific names have been us«d in the literature: L. campechan <s. L, aya and
1.. l>lackf'<>r<li  Anderson 1967!, The American Fisheries Society �970! follows
the nomen«la ure of Rivas �966! and uses L. cantpechanus.

MATERIALS AND METHODS

Random samples of rcd snappers were  akcn by hook and line from reefs
along the entire Texas coast, but most work was concentrated in the area off
Port Aransas. Both «lcetric and manual reels were used. Catch per effort was
based on 15 hooks fished for I hour. Smaller snappers were caught with 13.5 m
�5 ft! tlat <><ter trawls of 4.4 cm to 5.1 cm � ->/~ to 2 in.! stretched mesh, Trawl-
ing times varied from 10 minutes to 2 h<>urs, depending upon depth and bottom
conditii>ns, Most tows were for 30 minutes.

Snappers werc measured for fork and standard length  SL!  Fig. 1!. In this
rcpor  measurements are in fork length  FL! unless stated otherwise. The fish
werc weighqM,  heir s omach contents were analyzed and gonadal development
was noted. Stages of sexual maturity were determined by using the numerical
index taken from the "Field Methods of Fishery Biology"  Food and Agricul-
tural Organizati<>n of thc United Nations, 1960!. Identifiable food was blotted
dry and each different food item was measured by displacement of water in a
graduated cylinder. Water samples were taken with a Nansen bottle and temper-
atures recorded in degrees Celsius.

When seasons are referred to in  he text or figures, the months are grouped
in the t'ollowing manner. summer  June, July. August!, fall  September. Octo-
ber, Noveit>ber!, winter  December, January, February!, spring  March, April,
May!.

Sport and commercial fishermen were interviewed monthly. Fish from their
catches were measured and, if possible, the locale in which they were caught
and catch per effort were obtained. Several trips were made aboard party boats
to observe sport fishery methods and catches.

Nin«tv-eight bottont  rawl samples were taken in 1970, 84 in 1971 and I l8
in I'�2, From June 1973 through January 1974, 36 trawl samples were taken
in areas where a shrimp  lee  was working. In June, July and August 1974, 45
samples were taken with the fleet. All boats within an approximate radius of
10-12 mi!es were counted to determine the fleet size.

Tmv, I sampling depths ranged between 5.5 and 173.7 m � and 95 fm!. Field
work was ac«or>iplished from aboard the Texas Parks and Wildlife Department
vessel W<tsr<rn Gulf, a 21.9 m �2 ft! long, double-rigged, steel hull shrimp
 rawler. An attempt was made to take samples at 9,1 m � fm! interval» each
month, with supplementary sampling as time allowed. The majority of collec-
 i<>ns werc obtained between 7.3 m and 64.0 m � and 35 fm! off shore of Port
Aransa» and Frccport-Galveston. In this study the Texas coast was arbitrarily
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divided into thrcc area»  Fig. 2!; Area I i» the region off Galveston-Freeport,
Area II is thc region off Port Aransas and Area 111 is the region off Port Isabel-
Port Mansfield.

The project area covered in thi» report lies in the Gulf of Mexico from latitude
26' N to latitude 29'40' N and bounded by the coastline of Texas and longitude
93'50' W.

RESULTS AND DISCUSSION

Se«ee«1 Niate45«those
Red snappers were found along the Texas coast from Galveston to Port Isabel,

Hook and line samples �4! were taken on 11 reefs found in water depths of l3,7
to 146,3 m �,5 to 80 fm! and L. cantpechdnus wa» found at all the sites  Fig. 2>,
Young �4 to 250 mm! red snappers were taken in trawl» from 5.5 to 82.3 m
� to 45 fm! Table I!.

Between February 1970 and January 1972, 64 trawl samples were made off
Area I of the coast, 209 were taken off Area 11 and 27 were taken off Area 111.
In Area I, no juvenile snappers were found within 18.3 m �0 fm!. They were
most abundant between 29.3 and 45,7 m �6 and 25 fm!  Table II!, A mean of



Fip. 2. General sampaag areas ferL r nrnprr hnnns.

59.13 young red snappers were taken per trawl-hour from the 29.3-36.6 m �6-
20 fm! depth zone. During the same period in Area II, the highest per hour mean
catch was 4.94 per trawl and the young were found from 5.5 and 82.3 m � to
45 fm!. Only 25 young snappers were caught in 27 trawl samples taken in Area
III. Of these, 15 were from the 20,1-27.4 m �1-15 fm! zone.

Hook-and-line caught snappers were taken from reefs in all areas and months
in wht'ch samples were obtained. Sizes of these snappers ranged from 200 to
845 mm. The largest individual weighed 12,0 kg �6.5 lb!.

Camber �955! reported commercial catches of snappers out to 219.5 m
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Table I. Catch per hour of L. campechanus in the different depth zones 1970-1972

Depth
fathom»

¹ Snappers
per hour

¹ Hours
trawled

Total
¹ Snapper»¹ Trawl»

�20 fm! off Campeche, Mexico, but hc f'ound them to be more abundant in
depths from 36.6 to 146. 3 m �0 to 80 fm!. Moseley �966! noted that adult snap-
pers were caught in the Aran»as Pass Channel in October of 1964, He assumed
that these tish moved offshore shortly thereafter. During the present study, snap-
pers were captured on reefs in water depths ranging fram 18.7 m �.5 fm! off
Port Mansfield ta 146.3 m  80 fm! off Galveston. The most prominent fishing
reefs off Texas are located along the 73,2 m �0 fm! depth contour  Fig. 2!,
Sampling was concentrated on these reefs and most of the adult snappers were
taken there.

Seaao¹ai Diatrib¹fio¹ e¹d Ab¹¹de¹ce
Little work has been done concerning the distribution of young snappers. Hil-

debrand �954! took only 151 during intensive trawling off the Texas coast.
Maseley �966! and Miller �965! sampled stations in 11.0, 16.5, 21.9, 27.4,
32.9 and 38.4 m �, 9, 12, 15, 18 and 21 fm! off Port Aran»as, Mo»eley stated
that young snappers were more abundant in 16.5 m  9 fm! during September
and 32.9 m �8 fm! in October. Miller reported no snappers in his collection,
Gunter �945! sampled two stations monthly in the shallow Gulf and also re-
ported no red snappers, Camber �955! collected young snappers in 13 trawl
samples taken off Campeche, Mexico. His samples were taken from 28.3 to 32.9
m �5. 5 to 18 fm! in August and he found that small red snappers were more abun-
dant in 29.3 m �6 fm! than in 32.9 m �8 fm!.

Our study demonstrated that young red snappers were present on level, trawl-
able bottom along the entire coast and that their distribution and abundance
varied with the seasons. Monthly transect» off Port Aransas showed the depth
zones of abundance to be 20.1 to 27.4 m �1 to 15 fm! in the summer, 29.3 to
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Table. II. Comparison between trawl catches of L. campechartus
in Areas I, II, III  l970-71!

AREA 1

Depth
Fathoms

¹ Hours
trawled

¹ per
hour¹ Trawls ¹ Snapper

AREA ll

AREA [11

0-5
6-10

11-15
16-20
21-25

64,0 m �6 to 35 fm! during the fall and 38.4 to 64.0 rn �1 to 35 fm! in the
winter. During the spring the fish were generally larger in size, fewer in num-
ber and distributed more widely  Fig. 3!.

During thc summer, juvenile snapper~ werc taken from depths of 11.0 to 82.3
m � to 45 fm!. The highest catch rate �8 per hour! was in 20.1-27,4 m �1-15
fm!. These fish were caught during August and were the smallest �8 mm! mean
sized snappers taken during the year. Summer catches of snappers in the other
depth zones were composed of fewer  � per hour!. but larger individuals  Fig. 3!,
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Highest catch rates in fall ranged from 10-13 fish per hour between 29.3 and
64.0 m �6 and 35 fm!. Young snappers were most abundant in 38,4-45.7 m
�1-25 fm! at a mean size of 80 mm, The larger individuals found during the
summer had disappeared from the catches.

The majority of trawl-caught red snappers taken in winter were found from
38.4 to 64.0 m �1 to 35 fm! where the number per hour ranged from 7 to 18,
Most of the snappers were captured in the 47,6 to 54.9 m �6 to 30 fm! depth
zone at a mean size of 100 mm. During thc winter young snappers were taken
as far out as 45 fathoms at a rate of three per hour.

In the spring, the catch rate declined and snappers were found from within
9.1 m � fm! to beyond 64,0 m �5 fm!. The highest catch rate was four per hour
in the 47.5-54.9 m �6-30 fm! zone. The mean size of these fish was 150 mm.
In the other depth zones where snappers were taken, the catch rate was one to
two per hour, Fish captured in 0,9 m �-5 fm! had a mean size of 104 mm, the
ones in 29.3-36.6 m   16-20 fm! averaged 94 mm, and those caught beyond 64 m
�5 fm! had a mean size of 180 mm. Spring was the only season in which snap-
pers were taken within 9.1 m � fm!.

The youngest snappers were captured in the summer, and as the seasons pro-
gressed the fish continued to move offshore. Relatively few snappers above the
length of 160 mm were captured by trawl. Apparently they moved to different
habitat or were able to avoid the trawl. Fish as small as 150 mm  Fig. 4! were
caught by sportsfishermen, but those between 150 and 220 mm were not num-
erous in trawl or hook and line catches  Fig. 5!, Moseley �966! also found
relatively few fish at these sizes.
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Adams and Kendall �891!, Camber �955! and Moseley �966! suggested
that as snappers grow they seek deeper waters, This agrees with our findings,
but our data also indicate a movement of a portion of the population back to
shallower water in the spring and summer months.

Moseley �966! found no relationship between temperature and the offshore
movement suggesting instead that the movement was caused by food availabil-
ity in the deeper water. Bottom water temperatures in l972 did not begin to fall
appreciably until November, but the offshore movemem of red snappers began
in October, indicating that some factor other than temperature precipitated the
movement. Mean bottom water temperatures were 27,4'C in August, 27.3 C
in October and 23,4'C in November.

Seasonal hook and line catches in our study were different from the commer-
cialcatches, The months of lowest commercial production werc November.
December, and January, while high production months v ere tv arch, April, and
August  Fig. 6!. Our best catch per effort v as during the winter months, while
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the lowest was in the spring  Fig. 7!, A fish house operator stated that less pres-
sure was excited during tho»c months of low production be ause of poor weather
conditions and the holiday»eason, Some of the fishermen fished the level bottom
areas during the warm weather and moved to thc rccf» during the winter. Tbi»
seasonal fishing may reflect a movement rif larger fish off the reefs during the
warm spawning season and movement back during the colder month». Our
catches which were made on the reels support this theory.

Camber �955! reported that fish captured during the summer were smaller
than those caught in the winter, The catch rate during this study was greatest
during the winter, with the highest production both in weight and number per
hour coming in February. The fish were generally larger during the late fall and
winter, and the smallest sizes were captured in August, Thc smaller fish averaged
less than 0.45 kg  I lb! and probably reflect the previous years' spawn entering
the catch. Catches of small fish also occurred in October and April. Measure-
ments of snappers in the fish houses and party boats illustrate the small fi»h werc
entering the fishery continuously, but that there was a trend toward»muller fish
during the summer months, especially in August. The»ma!lest mrrdrrl »inc ol
fish entering the fishery was 210 to 230 mm  Fig. 4!.

In general, night fishing was much more productive on  he reefs  Fig». 7 and
8!. The few fish caught during the day were usually large individual». A dici
»ample off Port Aran»as in March 1970 produced an average number per hour
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of 0.5 at 1200-1400 hours, 40 at 1800-2000 hours, 30 at 2400-0100 hours and
4 at 0600-0700 hours. This was the general pattern  at least off Port Aransas! as
most of the best catches were made at sunset and declined after midnight. The
exception to this pattern was found in January 1971 on the 13.7 m �.5 fm! reef
near Port Mansfield where the catch rate during the day was 120.7 kg �66 lb!
per hour of small fish �25-275 mm! and 3.0 kg �.6 lb! per hour during a night
sample, This may have been an incidental catch, but according to interviews
with sport and commercial fishermen the area near Port Mansfield-Port Isabel
produced good daytime fishing. Moseley �966! mentioned "night lumps" off
Louisiana where fishing was better after dark, and it may be that the reefs off of
Port Aransas are comparable.

The interviews with fishermen and our data indicate that like juvenile snap-
pers, the adults also detnonstrate some inshore-offshore movement in relation to
the seasons. It is probable that during the warmer months the adult snappers
move inshore from the reef areas, spawn, and then move back toward deeper
water in the cooler months, Moe �963! stated that commercial and party fish-
ing vessels off Florida accepted the seasonal movement as fact.

Spnaaiuaibuy
The spawning period of the red snapper may be longer than has been previ-

ously postulated. Camber �955! reported that spawning on the Campeche Banks
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Table III, Red snapper  L. campecharr its!
examined for gonadal development, 1970-72

Smallest
maturing

maturing indiv»tunis
 mml

Smallest
No. N». % maturing

Month females maturing maturing >n>rivi>luals
 mm!

N». N».
n>ales nmiuring

Overall
pen.entage

pet>. 17 0 0 0
27

51

26 4 3 2

15 0 0 0 0
265

250

260

385

230

405

24 0

1 0

28

9

67

0 0
18

29

44 2 1 1
0 0

270

255

265

440

0 0
18

46

26

Mar.

Apr.

May

1une

8O

50 20

142 38

57

169

45

271uly

Aug.

Sept.

Oet

eo 4

46 9

31 1

18 2

27 0

1330 470 20

42

360

410

17

6

Nov. 28

20

21

15

2

II

0 0
ee 0

560

Jan. 57

569
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was from July to September with the major activity occurring in July and Au-
gust, Moseley �966! stated that spawning off the Texas coast extended from
early June through mid-September. He took his smallest snappers  average 49
mm standard length! in September. Baughman �943! found a 45 mm individual
off Galveston in July and Hildebrand �954! reported the smallest fish �1-54 mm
fork length! in November and December.

The smallest snappers taken in our samples during 1970 were 60 mm in March,
65 mm in June and 48 mm in October. In 1971 the smallest snappers were 65 mm
in June, 58 mm in July, 60 mm in September and 54 mm in December. During
1972 small individuals were taken in June �9 mm!, July �0 mm!, August
�4 mm!, September �1 mm!, October �4 mm!. December �3 mm!, and
January �6 mm!.

Maturing fish were found from May through January, but the major period
of spawning was June and July  Table Ill!. Snappers with gonadal development
of stage three  testis and ovaries occupy 'h of ventral cavity, eggs visible to eye
as whitish granular! or higher were considered as maturing. Some spawning
probably occurred in April, but too few fish were caught to reflect it. The per-
centage of maturing snappers increased during November indicating a second
smaller spawning period in the fall.

The sex ratio was nearly 1:1, Of 1129 adult snappers examined, 560 were
males and 569 were females, Five hundred seventy five juvenile and sub-adult
snappers were examined and the sex couId not be discerned in the majority of



them. The smallest female found was 138 mm, while thc smallest male was 149
mm long. Moseley �966! noted one growth ring on scales of individuals slightly
over 100 mm SL, The percentage of individuals v ith one growth ring began to
increase significantly when the fish were 200 mm SL in length. The smallest
snappers in our samples containing maturing  Stage 3+! gonads were a 255 mm
female and a 230 min male  Table III!.

Camber �955! suggested that snappers do not feed while spawning and Mo»c-
ley �966! based his scale analysis on the growth checks forincd during a non-
feeding period, Commercial fishermen using hook-and-line sometimes caught
gravid females, but they believed that feeding was at least curtailed. Some
feeding does take place during spawning. as we examined a commercial red
snapper catch in August 1971 and found that 8% of thc fish were ripe. In 1971
commercial fishermen in Port Isabel noted that there were more snappers with
roe from the latter part of May through June, and that the number of roe-bearing
females decreased significantly in July catches.

The fishermen stated that catches in June were generally low. Monthly mean
coinmercial landings show that June was the lowest inonth of production and
that catches rose in July  Fig. 7!, The higher July catche» may reflect increased
feeding by the snappers following the spawning period. The best commercial
production was in March and April, indicating an increase in feeding activity
prior to spawning, The high spring catches are during months of generally poor
weather conditions on the Texas coast, indicating a good catch per effort, The
third highest month of production was in August, which may reflect post-spawn-
ing feeding activity, plus recruitment into the population of fish spawned the
previous year  Fig. 4!.

No red snapper spawning grounds were found during the study. Commercial
fishermen reported catches of roe-bearing females on level bottom within 36.6 m
�0 fin!. Moe �963! reported spawning areas off the northwest coast of Florida
between 18. 3 and 36.6 m �0 to 20 fm!. We caught the smallest snappers �4 mm!
between 20,1 and 27.4 m  ll and 15 fm! in August, which indicates that spawn-
ing also occurs within 36,6 m �0 fm! off the Texas coast. However, larval
studies of red snappers are needed to confirm this, Only 13 gravid  Stage 5! fe-
males were caught off the reefs during the survey, indicating that feeding is cur-
tailed during spawning and spawning does not occur primarily on the reefs,

AIIe aisle yroeeih
Due to the apparent long spawning season and constant recruitment into the

population, we had difficulty in determining age and growth rates of ted snap-
pers, We did not study scales or otoliths, but made our estimates by using the
length frequency method and increases in mean sizes. The snapper catch was
grouped by month, by season, catch by various means  party boat, commercial
catch, shrimp boat, and our catch!, the total catch, males vs, females', no method
proved satisfactory. Modes of abundance in the populations were evident, but
varied widely in individual samples, making it difficult to determine age classes
and growth.



Moseley �966! made age-growth studies of red snappers by reading growth
check~ on scales and found a great deal of overlap of length frequencies and age
classes. He indicated that snappers grow approxiinately 90 mm between spawn-
ings up to the fourth spawning period and reach 200-220 mm SL during their
first year. Growth is probably accelerated during the first few months of life
since he captured juveniles in September and October that had a mean size of
49 mm and 75 mm SL, respectively. In 1972 our samples showed a similar pat-
tern with juveniles averaging 49 mm in August and 74 mm 32 days later.

Studies being carried out by the University of Texas Institute of Marine Sci-
ence  unpublished! indicate a slower growth rate after the first year. Preliminary
results showed that the majority of fish had an initial growth check at a size of
200 mm FL. The smallest size at which a growth check could be determined was
120 mm FL, Their data indicated a growth of 75 mm in the second year, 53 mm
during the third year, 47 mm in the fourth year and 65 mm between the tourth
and fifth year, The mean rate of increase was 60 mm per year between the first
ring �00 mm! and the fifth ring �40 mm!.

Snappers tagged in Florida had a mean growth rate of approximately 65 min
per year  Beaumariage 1964; Beaumariage and Wittich 1966!. These data were
based an 29 fish ranging between 189 mm and 3S3 mm SL. They were free for
346 to 766 days and growth ranged from 11 mm to 112 mm per year, Moe, Beau-
mariage, and Topp �970! reported a tagged snapper that was recaptured after
almost six �.8! years of freedom. It wa» 307 mm SL �70 mm TL! when tagged
and had grown to 765 mm TL. The mean increase per year was approximately
68 mm. It is possible that the tags hindered growth, but these findings agree
with the scale studies done by personnel from the University of Texas. According
to Moseley's �966! size distribution the snapper was probably over 2 years old
when tagged and over 8 years old when recovered,

Our trawl data indicated that snappers disappeared from the catches at an ap-
proximate size of 200 mm and began to enter the hook and line fishery, They
began to disappear from the trawl catches at about 160 mm to 240 mm FL and
entered the hook and line catches at about 200-230 mm primarily in the summer
months or approximately one year after the major spawning period  Figs. 3 and
4!. This indicates that at about 1 year after spawning the fish are approximately
200 mm FL, At this size they may have been able to avoid the trawls and had not
fully entered the hook and line fishery. Relatively few between the size of 160 mm
and 225 mm were found in the samples and year class 1 fish may not have been
represented in the length frequency distributions  Fig. 5!.

The length frequency distribution of the commercial catch shows modes of
abundance thai gcncrally agree with the growth rate of the fish reported hy Moe,
et al. �970!  Fig. 5!. The majority of fish werc 300 mm long and probably
I'/z to 2 years of age  Moselcy 1966!. They repre»ent the initial peak of abun-
dance in the commercial catch. Seven modes of abundance folk>w indicating
successive year classes. Thc last peak at 720 mm illustrates that red snappers
are approximately 8'h to 9 years old at this size. These finding» are comparable
to the actual growth rate reported by Moc, er al. �970!.



Our finding» show growth rates after year class 1 of about 40 to 80 mm per
year  Fig. 5!. Scale studies and tagging data have demonstrated mean rates of
growth from 60 to 90 mm per year. Growth of individual fish varies widely and
with available data it appears that the mean growth rate of red snappers is ap-
proxirnately 75 mm per year after year class I.

Food Habits
Steam»  I884!, Adams and Kendall �891!, Camber �955!, and Moseley

�966! all reported on the difficulty of carrying out an adequate food-preference
study for red snappers. When these fish are brought to the surface from the
depths, many evert their stomachs due to the decrease in pressure, thus causing a
loss of any food they might have contained. Stearns �884! examined 450 fish
and 1'ound food in only one. Camber �9SS! studied 100 specimens and found
24 which contained food, Mo»clcy �966! found I'ood items in thc stomachs of
187 fish out of 712 which were examined. During thc prc»cnt study, S75 trawl-
caught juvenile and sub-adult red snapper stomachs werc examined. Of these,
S2 were everted, 265 werc empty and 258 contained f<>od items. Also, out of
1,139 reef-caught red snapper stomachs examined, 687 v.ere everted, 262 were
empty and 190 had food in them.

The high percentage of food retention in the juvenile» which werc examined
is probably because they were brought up sl<>wl! in trawls from lesser depths
v ith smaller variations in pressure. Thc;idult snappers <vere taken mostly on
reefs along the 40-1'athom line and were captured w ith conrmercial-type electric
rccls, The rapid ascent <>I thc fish caused by thc i<eel »peed exert» pressure on
the air bladder <>1'mo»t fish caught and causes them t<> evert thi'ir»tomach».

Juvenile rcd snappers were rrrostly dependent upon»hriinp for food throug>h-
oot the year; crabs and other cru»tiiccans were also in>port<>nt  Table IV!. These
data ure in agreement with Mosclcy �966! who found high percentages of shrimp
and other crustacea in the»tomach» of juveniles from off Texas during the fall
of 1964.

Adult red snappers were found to depend primarily on other fish as a source
of food. During the fall and winter, these snappers also turned to thc lesser blue
crab  Cal irrecres danae! and other crustaceans for food,

In the spring, 13% of adult snapper food by frequency and 21% by volume was
found to be tunicates. Similar observations were also noted by Camber �9SS!.
Moseley �966!, and commercial fishermen off the Texas coast  Personal com-
munication!, Apparently snappers feed on those items which are most readily
available, and the spring bloom of tunicate» in some areas provides them with
abundant grazing material.

Fewer and more varied items were found in the juvenile stomachs during spring
than other times of the year. Unidentified shrimp and crustaceans made up 50%
of the food items found  Fig. 9! and penaeid shrimp composed the greatest vol-
ume  Fig. 10!. This leads to speculation that many of the shrimp or crustaceans
that were small and unable to be accurately identified were probably Aceres sp.,
which were found most of the year, but which were not large enough to have much
effect on the total food volume,

In summer, free-swimming squid made up a large portion of the young red snap-
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Table IV. Stomach contents ol'red snapper, 1970 and f971
 Presented as seasonal frequency of each item!

JUVF.NII.F.S I Trav I!

Contents iqumher Percent

ADUI.TS  Rect

Number PercentConte nIs

Spring

I

I
79

S utnmcr
Crustacea
'Shrimp
Crab
Detritus

3 10
17 53
3 10
2

Fall
Shrimp
Detritus

5 83
I 17

Winter
Shrimp
Detritus

I 25
3 75

pcr dict. This was true for. both frequency and volumetrtc tabulations, Bottom-
dv clling crabs and mantis shrimp were also important as well as fish which made
up a large percentage of the food supply throughout the year.
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Shnmp
Crustacca
Crab
Fish
Squid
Detritus

3
2

I

84

Trr glidae
S! Ilr!dus sp.
Engraulidae
Fish
T. Icpturus
Squid
Alphe idac
 .'rah
Tuntcate

Trrgttdae
Fish
Ophrchthrdac
Crab
Detritus
 .'rustacea
Iso poda
Shrimp

Fish
Crustacea
C. danae
Mantis Shrimp
Tunicate
Shell fragr»cnt

Frsh
C. danae
Sic' vnia sp
%naeus sp.
Squid
S hrr rnp
Detritus
Tunic ate

I

24
5

I
I

6

320 2 7 I I
3

19 5 I
6 I

7
52
II

2 2 2
9

13

7
48

5
12
17
2

7

38 6

38 6 6
42
12
12

13 4 2
13 2



The octopus was greatly utilized by juvenile red snapper» during the f'all of
1972. The data are influenced by catches from off the Frccport area, bui fall sarn-
plcs off Port Aransas also contained octop<>d».

Morc varied food f<>rms were utilized by young snappers during winter than
any other »ca»on. Apparently the fish have to live oft' a wider variety of organisms
duc to thc scarcity of more preferred food. Organisms which werc found in juve-
nile stomachs only during winter include la<<if>'r sp.. leptocephalus eel larvae.
pelagic copcpods, polychaetc worins, and pistol shrimp  Alphcidac!, These l'ood
items v'erc found only occasionally and did not have an appreciable effect on thc
total volume of food whi<,'h was measured.

All food items found in juvenile red snapper stomachs in l972 arc given in
Table V. These items arc listed as io the»ice ot' fish in which they were found.
The general trend seems to be that the very s oung rcd snappers depend almost ex-
clusively upon invertebrates for f<>od and that there is a gr,>dual increase in dc-

Fa i ISu>M»er

St> r i>> ~Wi>>ter

Fix, 9. Foi>d p»;t'>:re»cc> lli »>> c» ile l. i c>m»er i><»uu   I'req»e»cy by pere<»>!. I'97
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Fr e. IO. Frrrrrt trrelere ncco rr1 1rr< c nile L. r r rrr/rer irrrrr or 1 Vntunrc by percent!, 1rt7

pendency upon vertebrates as the fish gr<tw larger. Those l<»h smaller than 51 mm
and larger than 225 mm were not taken in numbers large enough to give a good
c»timatton of the ratio ot' vertebrates to invertebrate» in their dict,

Th» data arrree with  ho»e of Camber �955! who found small shrimp in 14 of
15 juvenile»t<tmach» examined. and of' M<t»clcy   1966! who found that juvenile
rcd»napper» were pofyphagou», but that th»y dcpcndcd mo»tly on crustaceans
for food.

Antphipod», cop»pod», Lucifer sp�A< eteo»p., leptocephalus larvae, fish lar-
vae, and other members of the zooplankton were found in»nappcrs up to 150 mm
long, Between 101 and 150 mrn, the»mall red snapper» apparently go through a
tran»ition period in which food emphasis is shifted from zooplankton to juvcnilc
forms of crustaceans and other fishes. By the time thc»napper» have gr<rwn larger
 han 150 mm, planktonic forms are no longer in the diet and have been replaced
by a « ide variety ot'juvenile vertebrates and invertebra es.

Aduh rcd snapper which were examined utilized  he greatest variety of foods in
»umrncr and thc lca»t in winter  Fig. I 1!. Fish were found to make up the highest
p»rccntagrc hy volume for every season but summer, when C. danae made up



Summer

SI>rrngWinter

Fig. I I. FOOd pret'ereneee rri'euuit L r rrmpr r /rrrrrrrr r I rertuenCy hy perCent!,, I'I7 >

39.2'rr' of thc catch  Fig. 12!. Fish constitute thc primar food item thrt>ughout thc
year. Seasonal pritnary food items included the 1'ollowing: spring � eels, mantis
shrimp and Siryoaia sp,; summer � C. danae and Sicyonia dorsaiis: winter�
eels. The key factor involving the utilization of these itetns was probably availa-
bility of the organisms at various times during the year.

Predal joa
Rcd snappers arc probably preyed upon hy numerous organisms. One snapper

 80 mm! was found in the stomach of a lizard fish  Synadoitridae! caught in a
trawl and another �40 mm! was found in the stomach of a 13.6 kg �01h! dolphin
 Coryprtiaena hipparus! caught near a reef. Sharks probably also prey upon snap-
pers. At times they would strike fish being brought up hy hook and linc and it
appeared that when sharks were numerous in thc area, thc snapper catches would
decline.

o! phology
Camber �955! noted two different body shapes in red snapper caught 1'rom the

Campeche banks. A straight line extended from the tip of the nostril through the
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tip of the opcrcle would go through the tail on some fish and above the trrrl on
others, We examined 392 snappers in this inanncr during the study. In 57'ir of the
fish, the line went through the tail, 34'/r went ab»ve the tail. and 9% bcl»w the
tail. In any given sample»r size of fish there was a variati<>n in the angle of the
linc.

Shape of body was compared with wcig>ht  Fig. 13k Vp to ab<iut 350 rnm all
three types were similar in size. Beyond 350 mm the fish with the linc running
above the tait were heavier, and those with linc belo~ thc tail lighter than the tish
in which thc line ran through the tail.

C<rnrmercial snapper fishermen claimed that some fish ot' a given size weighed
more than others at thc same size. They or<lied these fish 'blackbacks" because
they werc darker dorsally and had a disrinctly difterent body shape, They stated
that these fish v ere found in different locations and at different times of the year
than thc "normal" snappers. A commercial catch was examined that contained
this type fish. but unfortunately no weights could b taken. However, the linc trom

Summer pa I I

W irirg I' Spring

r iS. IZ. hno<r pretereneei ni nanlr L. «fair,n i firniiii i Viilunie hi trerpenti. <9'r i



the snout thr<>ugh the opercle on those examined varied as it did in the rest of the
populations examined.

More taxonomic work i» needed on the «pecic». Clarification of its taxonomy
would aid in studies ot its lil» hi«tory. especially in the area of age and growth.

Table V. Stomach contents of juvenile red snapper, 1972
 Listed by size of red snapper« in 25 mm increments!

~1c Vertebrates,
Invertebrates

FrequencyFork length Contents
 mm!

Depth
 frn!

Vo1 urtlc
 cc!

25-50 .10
0. 07
TR

�!Fish
Shrimp
Arnphipoda

12
12
16

V- SO
1-50

IS
15
IS,S
IH

'> '>

22
2s

51-7S 2,0
0.25
0, 7.>
I . 0 !
O. 75
1.40
0. 10
0. 20

Cru stacea
Co pepoda

 S!Shrimp
Squid
Octopus
Penaeidac
Crab
Fi«h

76-100

V-12
I - ! 8

Lucifer sp.
Eel  Ieprocephalu«!
Crustacea

  I !Shrimp
�! Shri mp

Fish
  I !Shrimp

Acerc«sp,
Crustacea

�! !ctopu«
Fi«h
Copepr>da
Acct»s sp.
Fish
Acete«sp.

�! A 1phe id ae
  I !Shrimp
  I !Shri r>p

Squid
Copepoda
Crusracea
Crustacea

O. I !
O,OS
0. 30
O. 30
0.62
0.08
0,15
0. 10
0. 50
2 2
O. 25
0, I�
Tk
O. I 0
0 05
I. I
0 12
0,01
0.07
TR
0.01
O,OS

IS
IS
15

15, 
15.5
16
18
!8
22

24
27
27
28
28

28
35



Table V,  Cottttrttted!

Squid
Crab
Squid

9.40
0,70

13.80

17-18
17-18
17-18

�! Shrimp
Polychaeta

�! Shrimp
Sicyonia sp.
Acetes sp.
Ogcocephalidae
Fish
Sicyonia sp.
Fish
Octopus
Crustacea
Lucifer sp.
Alpheidae

�! Shrimp
�!Fish

Trachypenaeus sp.
Acetes
Fish

Crab
�!Shri tnp
�!Crab
�!Sicyonia sp.

Mantis Shrimp
�!Shrimp

Fish
Mysidae
1 sopodf

�! Shrimp
Ace tes sp.
Fish

Mantis Shrimp
�! Squid

Fish
  1 !Shrimp

Crab
Trachypenaeus simiiis

�!Sicyonia sp.
Crab
Synodus sp.

naeidae
Fish
Crust aces

0.40
0.09

.25
0.40
0.05
0,20
1.00
1.00
0. 25
0. 25
0. 03
0.03
0. 10

.40
,02

1.00
TR
0.25

0. 30
0.70
2.7
3.75
1,00
TR
0.15
TR
TR
l. 30
0. 10
TR

2,10
4.80
0. 90
6. 00
5. 10
1.70
4.3
0.20
1.00
2,50
0,20
0. 20

15
15,5
15.5
15.5
15.5
17-18
18
18
22
22
23
28
28
28
28
32
33-36
40

17-18
17-18
21-22
22-23
22-23
28
28
28
28
29
33
33-36

8
17-18
17-18
21-22
21-22
21-22
22-23
22-23
22-23
27
27-32
29



Table V.  Continued!

V-30
I-70

201-225

V-33
1-67

226-250 Batrachoididae
Mantis Shrimp

7. 10
2,90

21-22
21-22

V-50
1-50

22-234.00 V-JOO

13.50 21-22 V-0
I-100%

a
s aa

aao son sso eon esn 500
Fo& Lhhahh

Fig. l3. Comparison of length-weight relationship berv een three different body shapes of t..
ramperhnnas.

99

251-275

276-300

301-325

�! Batrachoididae
Sicyonia sp.
Crab
Fish
Crab

�!Squid
Crab

�!Fish
Callinectes sp.

Diplectrnm sp,

No specimens taken

Mantis Shrimp

12.0
5.6
1.50
J.OO
0.75

17.2
2.00
2.1
0.50

21-22
21.23
27
33
33

21-22
21-22
22-23
22-23



The Red Sncapper Fklhery
Sports and commercial fishermen were interviewed along the coast for infor-

mation pertaining to the fishery. Trips were taken on party boats and, if possible,
measurements of fish were obtained monthly at various; fish houses. Many of the
dealers and fishermen expressed concern over the apparent decline in the fishery,

Relatively few boats were involved solely in commercial fishing for the species,
As far as could be ascertained in 1972, there were seven boats working out of Port
Isabel, three out of Port Mansfield, and one part-time boat from the Port Arthur
area. At least two, and perhaps three, of the boats from Port Isabel limited their
fishing to waters off Mexico.

The commercial snapper boats fished with a small crew  two to four! using
powerful electric reels, They would cruise known productive areas using depth
recorders to find schools of snapper. When a school was found each man fished
with two lines with about 30 hooks per line to capture the fish. They would alter-
nate use ol the lines so that while fish were being removed from one and it was
being rebaited, the other was always fishing. Generally the "bites" lasted for only
a short time and the fishermen would continue the search for new schools of snap-
pers. A fisherman related that searching for fish took 95% of the time, while actual
fishing time was about 5%.

It was difficult to ascertain the catch rates of commercial boats, but fishermen
stated that prior to 1965 they averaged about 454 kg �,000 lb! a day, while in re-
cent years they felt fortunate to catch 227 kg �00 lb! per day. Their estimate of
about 50% decline corresponds with commercial landings during the same period
 Table Vf!.

The fish houses, especially in the Galveston area, also relied upon catches made
by shrimpers, fish sold to them from party boats, and snappers landed by out-of-
state commercial fishermen, At times shrimp fishermen would fish for snapper by
hook and linc during slack shrimping period» and would also sell the larger ones
caiight in the trawls.

When fish were brought to the fish house in Port Isabel, they were graded into
three sizes designated "baby"  less than a pound!, "medium" or "store size"  one
pound io 4'A Ib!, and "large"  above 4'h Ib!, A catch of 1902 kg �,20� Ib! exam-
ined in !une had a weight ratio of I0% "large." 13'7c "small," and 77% "medium."

There were approximately 11 party boats involved in snapper fishing; 4 in Gal-
veston, 4 in Port Isabel, 2 in Freeport, and I in Port Aiansas. At least one of the
boats was able to handle 100 persons fishing iine reel with iwo hooks, while the
smaller boats took 12 persons. Besides the large party boats, thcrc were charter
vessels that  ook small individual parties to the snapper banks and sportsmen that
fished for snapper froin their own craft.

In 1970, catch rates  weight per 15 hooks per hour! from larger boats ranged
from 4.5 kg  9. 9 Ib!.to 34.0 kg �5 lb! pcr hour and averaged 21.1 kg �6.6 Ib! per
hour. The highest catch rates were between October and December.

Commercial landings of snappers have fiuctuated great!y since statistics have
been collected  Table VI!. Camber �955! and Carpenter �965! listed some of
the factors influencing production as market conditions, war, size and efficiency
of the fishing fieet, labor-management relations. labor shortage, and weather.
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Table Vt. Historical catch statistics of L. Campechitnns
landed on the Texas coasi'  thousands of pounds!

QuantityYear Quantity Year

's |uric � Fi ~hen si ~ abaci of iSe tidied sddci. 196S 71 a nba~ ladd<ngc

The highest period of production in recent years was 1964 when 2tj4 million
pounds werc landed. From that period to 1969, landings steadily decreased to less
than a million pounds pcr year. Total production was highest in 1964, but in 1963
the catch pcr effort had dropped by 50%  Table VII!. The number of hooks used
in the fishery steadily increased from the 1940's, until 1963, when the effort more
than doubled. When catches declined the effort began to decline and in 1969 the
number of hooks used decreased by about 40% of the number used in 1973. The
catch per effort also declined by about 40% during the same period.

Production of fish captured with otter trawls also fluctuated greatly from year
to year  Table VII!. As gross tonnage of shrimp vessels increased there appeared to
be a general increase in landings of trawl-caught snappers and a decrease in hook
and line catches  Fig. 14!.

Carpenter �965! noted that total production was higher than in previous years.
but that the catch per vessel had declined. He attributed the decreased catches to
heavy pressure exerted on snapper populations. More effort was expended by
Texas fishermen in the mid-sixties, but both effort and catch per effort have de-
clined since then.
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1887
1888
1889
1890
1897
1902
1908
1918
1923
1927
1928
1929
1930
1931
1932
1934
1936
1937
1938
1939
1940
1945
1948
1949

75
65
22

5
465

2,068
2,252
1,243
1,009
1,237
1,055

804
930
691
985
635
907

1,141
1,279
1,156
1,233

288
1,324
1,055

1951!
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973

1,233
1,117
1,523
1.101
1,345
1,262
1,534
1,443
1.399
1.665
1.153
1,829
1,742
2,169
2,250
2,212
1,653
1,409
1,128

925
916

1,082
1,238

781



Table VII, Texas commercial landings of L. cr2mper hrrrirrs captured
with hook and line and otter trawl, 1950-1971'

Pounds
captured with
hook and line

Number
of hooks
fished

Pounds

captured
with rrawIs

Pounds
per year
per hookYear

Soul ce Fiiheg S<zasacsof <hr united Siarei 17Sa-107!

Sports fishing has increased in recent years ICarpenter, 1965, and Moseley,
1966! and this may have offset the decrease in pressure exerted by commercial
fishermen. Data from our study show that large numbers of juvenile snappers
�0-160 mm! are probably caught in trawls and discarded. Apparently the combi-
nation of these factors has exerted too much pressure on the fishery, thus the de-
cline in commercial landings.

ln April 1973, a new project was initiated with one of the objectives being to
determine the discard practices of the commercial shrimping fleet. Samples werc
taken with the fleet from June 1973 through January 1974 and June through August
1974. This project will not be completed until June 1975, but some results pertain-
ing to juvenile red snappers have been obtained.

Results to date indicate that juvenile red snappers did not begin to enter fleet
samples significantly until the latter part of August when about l9 per hour were
captured with one net  Table VIII!, The catch increased until a high was reached
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1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

1,224,000
1,105,800
1,514,300
1,100,500
1,235,400
1,205,100
1,453,500
1,404,300
1,341,900
1,630,500
I, 140,700
1,799,100
1,708,600
2, 115.500
2, 133,500
2, 127,700
1,566,400
1,297,300
1,046,000

776,700
776,700
925,300

540
404
414
462
725

1,186
1,005
1,085
1,103
1,264
1,424
1,74 I
1,871
4,643
4,740
4,487
4,496
4,474
3,039
2,762
1,451

2,267
2,737
3,658
2,382
1,704
1,016
1,446
1,294
1,217
1,290

801
1,033

913
456
450
474
348
290
344
281
535

8,900
600

1,600
200

109,300
56,600
80,000
38,700
57,100
34,600
13,700
29,800
33,700
53,200

I 16,300
84, 100
86,700

111,300
81,500

148,000
139,700
157,100
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Fig. 14. Comparison of commercial hook and line catch, travvl catch of L. cantpe<hnaas and grass
shrimp vessel tonnage, 195S-71. 1958 and 1959= Net Tonnage. Source: Fishery Statisttcs of U.S.

in November then decreased sharply in December. The average catch was about
15 per hour and snappers were captured between 16,5 m and 54,9 m  9 and 30 fin!.
The high catches in November may be misleading because fewer samples were
obtained, but the data indicate the numbers of young snappers captured by the
shrimping fleet and are in general agreement with our findings in 1970-72  Fig. 3!.

The size of shrimp vessels and trawling techniques may have had more effect
than the increase in the number of vessels alone. Hildebrand �954! reported rela-
tively few snappers in his samples. Most of the boats during that period were using
large  90-120 ft! trawls and engines with relatively low horsepower. Since that
time more efficient trawling methods have been developed using larger and more
powerful vessels. It is probable that increased trawling speed and more efficient
trawls are capturing more young snappers than in the past,
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Number %of

samples
contaimng

sna per

Mean number
of boats
in fleets

sampled

snapper Depth Depth of
Hours caught sampled capture

Month trawled per hr.  fm!  fm!

22

27
26

ll

16 9
14

16

Many of the snapper fishermen believed that the discarding of young snappers
was the cause of the decline in the fishery. Moe �963! reported similar sentiments
from fishermen in Florida. However, before making a final judgment more data
are needed on populations and life history studies dealing with fecundity, larvae,
and mortality. It is possible that the numbers of juveniles captured in the Irawls
are small in relation to the total population.

If the capture and discarding of young snappers by the shrimping fleet is affect-
ing the commercial red snapper fishery, the most apparent solution to the problem
would be the development of more selective fishing gear � trawls that catch less
"trash" with the shrimp. This would curtail the capture ot young snappers and
benefit the shrimper by shortening sorting time and allowing longer tows.

It is our view that the red snapper on the Texas coast is in no immediate danger
of complete depletion though there has been a decrease in commercial landings.
There arc still areas that are not trawlable and serve to protect young snappers
from the trawls. The problem exists mainly in the commercial fishery, which re-
quires large catches per effort to be profitable. If the numbers of young snappers
captured in the trawls could be reduced, perhaps the commercial snapper landings
would increase.

SUMMARY

Juvenile snappers werc captured on level. trawlable bottom from off Galves-
ton to off Port Isabel. Fcw were caught within 18 m �0 fathoms! or beyond 64 m
�5 fm!. The highest catch per effort was in 29. 3-45.7 m �6-25 fm! off the Free-
port-Gal veston area.

Reefs ranging in depth from 13.7-146.3 m �'fz to 80 fm! were sampled and red

Junc

July

Aug.

Sept.

Oci.

Nov,

Dec.

Jan.

Totals

Table VIII. Catch of juvenile red snappers  L, campechanus! while
trawling with commercial shrimping fleet

June 1973 through January 1974, June through August 1974

10,50 0,2 4-15 13

20.60 2.5 4-16 9

14.50 19.2 10-20 10-15

2,25 41.3 4-18 16-18

5.50 58.0 10-23 t0-23
.50 154.0 22-23 22-23

2,00 12.5 25 25

1.00 2.0 27-30 27-30
56.85

20

6

50

25

100

100

100

100

32



snappers were captured by hook and line at all sites. Fishermen stated, and trawl
landings of snappers showed, that large snappers were captured on level bottom
and are not confined io reef or rough bottom areas.

The smallest snappers were caught by trawl in the summer. As the season pro-
gressed, the snappers grew larger and moved offshore to deeper water, During
the spring, trawl catches declined and there was a movement of the larger juve-
niles back inshore, The offshore movement began before the water cooled, so
movement may have related to food availability.

Catches of adult snappers on reefs and on smooth bottom are seasona'I and may
indicate a movement oft the reefs during the warm spawning season and back to
the reefs during the colder months, In general, fishing on the reefs was most pro-
ductive from sunset to midnight.

The major period of spawning was June and July with a probable sinaller
spawn occurring in fall. Examination of gonads indicated that spawning may
have extended from May through January. Commercial landings of snappers
were highest in March, April, and August, The larger catches in the spring may
have been due to increased feeding prior to spawning and those in August to post-
spawning feeding activity and to recruitment into the population from the
previous years' spawn. No spawning grounds were found, but data froin com-
mercial fishermen indicated that at least some activity took place on level bot--
tom within 20 fathoms,

Juvenile snappers feed on invertebrates and adults on vertebrates, but both will
eat the most available food. Thc food iteins of young snappers appear to change
from planktonic to juvenile forms when they reach about 150 mm. Snappers are
preyed upon by lizard fish, the dolphin-fish, sharks, and probably other species.

Total Texas commercial snapper landings and catch per effort have declined
considerably in recent years. Effort by commercial fishermen has also decreased,
while sports fishing for the species has increased. Shrimp vessels which are more
numerous and efficient than in the past also apply prcssure to the fishery, not only
by catching snappers for market, but by discarding the juveniles captured in trawls.
Our samples indicate that areas where the young snappers are abundant coincide
with the brown shrimp  Pert aeusrtzrectts! shrimping grounds. The period ofhighesi
catches af trawl-caught small snappers was from late August through November.

ff fishing gear are developed that will catch less "trash" with the shrimp, it will
benefit both the shrimp and red snapper fisheries. The shrimper's catch will be
easier to sort and it will allow longer trawl tows. If the trawl catch of small snap-
pers is decreased it should allow more of them to enter the hook-and-line fishery.
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RUFAS A Useful IVew Resource

Assessment Tool

ROBERT CUMMIb>S Jlt.
lVational Oceanic and Atmospheric Administration

l>lational Marine Fisheries Service
Southeast Fisheries Center, Mtami, Florida

Aba t t act

Exploratory fishing surveys have been conducted since the early  95 !'s t<i iystemat>cally assess
biological resources of the sou hcastcrn United Stares, The goal has been to compile a resources
inventory depicting spacial and seasonal distribution of the resources quantitatively Utilizing a wide
variety of gears, emphasis was placed on resources n<>t used hy the U.S. commercial fiihing industry.

As experience developed, specific gears were refined and used for particular species, Ol n<ite is
the calico scallop drcdgc. Ivl<ne recent technology Icd to the development of rcmotc scniori ai
replace>nants to cumbersome fishing gears. Surveys prior t<! 1969 showed it was poss>blc to make
advance predictions for a calico scallop fishery since distribution and abundance are established at
spat set and can be later delineated. From the Harvesting Tcchn<ilogy Pr<igram in Pascagoula. Missi-
ssippi, in coopera ion with the General Elec ric Company at the Mississippi Tes> Facility in Bay
St. Louis, Mississippi, a towed, remotely con r<>lied underwater vehicle became operational in 1968.
I>lamed RUFAS  Remo e Underwater Fishery Asseiimen  System!, the vehicle was well-iui>ed for
surveying sedentary benthic organ>sms such as scallops, RUFAS has been utilized as a benthic iur-
veillancc system since 1969.

Slides arc presented describing RUFAS. The 800 pound vehicle opcratcs to a depth of 50 fa horns
 91 metersL It is "flov n" from a surface ihip through a 34-conductor power cable. Fssential under-
wa er components include sled and con rol vanes, TV camera and dysprosium iodide lamp. 35mm
pulse camera and sodiuin arc lamp, camera iphere. flotation, pingcr, custom. built iransducer, <her-
mister and I'4 inch diameter power cable. Shipboard components include flight control console with
veh>cle and ship depth recorders, TV monitors and video tape recorders. Data acquisit>on proceduiei
are described.

A second genera ion, RUFAS II, has been devel<iped in cooperation with the Miss>siippi Stme
University Sea Gmnt Program. The l,000 pound vehicle. which operates to a depth of 400 fathoms
I732 meters!, is briefly described. Main features are TV camera with pan and til  capability, forward
observation avoidance sonar and automatic roll and pitch terrain follower tn hold constant distance
ah>ve the sca bed. It is  owed on a 7l10 inch dia>neter torque balanced electr<>mechanical conductor
cable, Long range plans may incrcasc the optical foo print size, which is dctcrnuned by water clarity
and heigh  off hot om, with an acoustical footprint util>ring side scan sonar, to about 150 feet in width.
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Florida's Estuarine Surveillance

Protects Fisheries

CL >'>-o <o A. W<» is

F lori du Depurrmenr of.Vu «ruI Resour<'es
Tuliuhc>csee, Floriciu

A niaIor portion of Florida's coas line has been altered substantially hy develop-
ment. This development h«s resulted in numerous dredge and fill projects and
pollution, which  ogcthcr have subs antially lessened the pr<xluctivity of the
water bottoms anct degraded the marine v atcr quality. It is ei iinatcd that approxi ~
mately 20% ot'thc estuaries have been changed to the extent that they no longer
produce  he marine l>fe so iinportant in maintaining the inshore fisheries, Many
of the iiiarshes and shallow grass bedi that were so vital in the fo<id chain of the
marine fishes have hccn filled and  he c<iaitlinc no longer hai the capacity  o sus-
tain the f>sh and ihcllfiih population tha  cxiitcd in l'ormer years.

Commercial fisher>»cn have been blamed for the decline in the co«stal liiheries
but ironically the rural areas that have been  '>shed commercially f<ir many veari
and the urban areai that have prohibitive netting laws produce very little. The
basic life sustaining habitat is gone from the latter areai and so have most of the
inshore fish populations. Therefore, it is essential that the various agencies that
have responsibilities in  hc field of conserva i<in, land management. or poilu i<>n
control coordinate their «ff<>rti in order to pr<ividc  hc n>aximum amount of' pro-
tection to the remaining estuaries, marshes, and marine grass beds that provide
thc essential habi at for thc inshore recreational and iport fisheries.

Knowing that no onc agency has sufficient auth<irity to control or manage all
thc factors that lead o environmental degradation, Harmo» W. Shieldi, then Di-
rector of the Division of' M«rine Resources, took action ieveral years ago to
a«g rcisively enforce all thc laws within the Departmcn 'i Iuriid>ct>on and to pais
<in to other state agencies information relating to mutual areas of co >cern for  heir
inf<>rina ion and action.

The I50 officers of the I'lorida Marine Patrol have approximately 8,000 miles
<>1' c<iai line to patrol and each was aiiigned a section ot c<iait in which to repor 
all shoreline altera ions. Special rcport forms were designed with which to re-
c<>rd ih» who, what. when. and where ot'e«ch developmen  and iti legality. The
rcport alio ihows the criteria used  o dctcn»ine legali y, arrests made, or  o what
agency thc inform«tin» was relayed if thc developmen  a<.tion did not fall within
the jurisdiction of thc Marine Division. Many illegal projects were halted, man>
arrests were made and much valuable rela iic information was passed on  o other
environ»ientally responsible agencies t'or their disposition.

But stopping shoreline degr«dation is not en<iugh. and it w ai realized that some-
thing should bc done  o rebuild sonic of the natural habit«  that had been destroyed.
Mr. Shields reasiigned laboratory staff to compose a bo<iklc  in layman'i language
showing the iinpor ance of the major <lune, inarsh and iubmergcd vcgci« ion
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and how the»c could be replanted in devastated areas. The booklet v ill relate n> the
importance and replanting of sca oats, »ca grapes, run iing beach gras». and other
plants, in the dune»; spartina. needlerush mangrove», in thc marshes; and tur lc
grass. shoal «ecd, on thc subitiergcd bot on>». 1  wilt als<> point out the benefits
of ar iticial t'i»hing reef» and tell about their constructi<>n and the permitting pro-
cedures nece»»ary for their appn>val and c<>n» ruction. There w >II be a bibliography
of relative»cicntit<c publica i<>ns ench>scd and the booklet will bc availablc to
contractor», real estate devel<>per», public and priva c agencie» and citizens groups.
lt is our h<>pc to have an ecol<>gist avail ihle to <neet with gr<>up», inspec  thc loca-
ti<>ns of proposed rcvegetati<>n, advise of the practicality aspect», and aid in get-
ting the st<>ck for the replanting, Since Harn>on Shields' appoint uent a» Executive
Direc or of the Fl<>rida Dep«rtment of' Natural Rc»ources, I have taken hi» place
as Direct<>r for the Division <>f Marine Resources. We feel that mu<.'h can bc done
in some areas to help nature restore what man has destroyed, lf harmful shoreline
development can bc stopped or minimized, the water quality improved, and dev-
astated areas replanted, the populations of Florida fin and shell fish can bc sub-
stantially increased, Toward this goal we are working.
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SHRIMP MANAGEMENT SESSION

WEDNESDAY � PM � NOVEMBER l3, 1974

Chairman � Clifford V. Varin, Fire Island
Sea Clam Co� lnc., West Sayville, New York

Management or Bankruptcy
in the Gulf Shrimp Industry

GEoRGE A, RoUNSEgELL
Professor of Marine Science

Uni versify of Alabama
Tuscaloosa and Birmingham

and

Professor of Marine Biology
Marine E'nvironmental Sciences Consortium

Dauphin Island, Alabama

The shnmp pmducers have kept afloat for several years because of the steadily rising pnce for large
and medium shrimp. The recent drop in price is disastrous because the numbers of shrimp available
each year are limited, and the fleet has grown so large that no vessel can catch enough shrimp to make
a profit at normal prices.

The proportion of baby shrimp in the catch has bccn steadily increasmg, anesttng to the failure
of present state management programs. There are three commercial shnmp fleets the boats and
smallest vessels  hat fish in or near thc nursery areas: thc nearshore vessels; and thc offshore vcsscls.

To avoid bankruptcy of the industry, the states need to give their commission authority to reduce the
numbers of fishing craft in afl three fleets through hmitcd entry, accontpanied by closure of nursery
areas to all forms of shrimp gear while baby shnmp are present Jf no acti<m is taken.  he federal
government will eventually have to  ake over shrimp management.

Should we have management of the shrimp resource beyond the slate level? Wc
must answer several questions before deciding whether or not it is desirable.
Then we must inquire as to its feasibility,

The only reason the shrimp fleet was no  in serious trouble several years ago
was a sharp rise in the price for large and medium shrimp  Fig. 1!. The recent slump
in shrimp prices has been disastrous, I cannot give you prices by sizes after 1970
since, unfortunately, the federal government is about 4 years behind in publishing
this information. l even received my 1971 book too late to use. The chief reason
this drop in price has had such a bad effect on the fishermen is the lowered catch
for' the same amount of fishing effort, which comes at a time when costs of opera-
tion are rising,
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Ftg. I. Dockside price per pound of white shrirttp tu Louisiana  heads off! for large  less than 26
count!. medium �6 to 50 count! aod very small  over 50 couot! ltt lower right is shown the price
friim ltt66 to l970 of baby shrimp �8 aad over coutttt aitd the puce paid for all shrimp sold by
butterfly nets.

There is ample evidence that the lowered catch pcr boat i» not caused by low-
ered abundance of each»uccessive brottd of shrimp but rather by a great increase
in the atniiunt of fishing cflort, Figure 2 shows that the yield has reached a pla-
teau around which it fluctuate» l'rom year to year. Greatly increased ftshing effort
has resulted in only a slight increase in yield»o that the catch per yard of net ha»
continued tti fall.

Figurc 3 shows thc conttnuous increase in the average tonnage of shrimp ve»-
»el» accompanied by an increase in their number». We know that the catch pcr
yard of net i» rclatcd to the speed of towing»o that the change in efficiency is
greater than can be shown merely by thc yards of nct used,
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Fig. 2. The annun  Gulf shrimp yic d in iniliions oi pounds. and rhc annual catch per yard ol' ne<
opening hy shrimp otter trav Is  pounds, heads ot'f!.

You will note  hat the recorded number of undertonnage boats has also greatly
incrca»cd. Thi» increa»c in undcrtonnagc  rawlcr» has been accompanied by an in-
crca»c iii  hc am<iunt <if raw»hrimp u sed t<>r canning. The  w o appear to be related
as shown by the fact that the catch of tiny shrimp �8 count and above! increased
about three times in ! 5 years  I ig. 4!, Takingr morc «nd morc <if each year'» shrimp
population at such an extremely»mall size appc«r» u> bc counterproductive, The
shrimp canners were putting up large pack» betore they commenced using»uch
! urge quantities of baby shrimp.

Referring back to Figure I you will note at the bottom of thc figure that the price
for shrimp by the buttcrf!y nct» in Louisiana was lower than the average Louisiana
price for 6H and over count shrimp in three <iut of five years. It i» c!car that the
butterfly nets are taking baby»hrimp. The s atis ics show no butterfly nets in
L<iui»ian«prior to !966, From 1966  o I970 they increased from 330  o 430.

Concerning management techniques in Louisiana Whi c   1973!»tates:
The opening of the season is set in inside waters to h«rvc»  brown shrimp re-
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Fig. 3, The annual number and average tonnage of documented Gulf shrimp vessels. and the number
of boats under 5 net tons.

cruited into Louisiana's coast when a majority of this population is of commer-
cial size �00.shrimp per pound count!, It is also necessary to harvest this
population prior to their offshore emigration.  italics mine!

In harvesting this crop Gaidry �973! states:
During the open season in Louisiana approximately 12,000 licensed trawl
boats, using test trawls similar to that used in the biological samples, con-
stantly search for the highest density areas of shrimp...

Gaidry states that Louisiana had 12.595 shrimp trawl vessels in 1971 and 11,170
in 1970, The supposedly accurate figures of the National Marine Fisheries Ser-
vice show only 1,693 shrimp trawl vessels in Louisiana in 1970, St. Amant  per-
sonal communication! told me that Louisiana presently has about 12,000 shrimp
trawlers over the 40-foot length, about 8,000 less than 40-foot, plus about 4,000
boats over 15 feet in length with commercial licenses.
Gaidry �973! in his report on Louisiana states:

The principal commercial gear used in fishing the passes is the wing net.or
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Fig. 4 The quantity of ra4v Gulf shrimp canned each year. and the quantities landed of baby shrimp
168 und over coun ! and of very small shnmp  S1 to 67 count! in millions of pounds  heads off!.

butterfly net... This net may be used either from a stationary platform or a
commercial shrimp boat. The net is usually employed against the current of
outgoing tides, thus capturing shrimp leaving the estuaries.

Concerning the capture of small shrimp Gaidry says:
The mesh size as now regulated Pa-inch square, 12/i-inch stretched! is
capable of harvesting a shrimp so small as to count 150 shrimp to the pound
 a size that is of little value to either sports or commercial interests!. Under
the present legal framework fishermen can harvest shrimp in the nursery,
discarding the small shrimp so that the overall catch will count under 68 per
pound. Often, as the data verifies, over 80 percent of the nursery catch is dis-
carded, The ultimate goal is to have a majority of the standing brown
shrimp crop of commercial size  /OO who e shrimp to the pound!.  italics
mine!

This is approximately 162 heads off shrimp per pound!
To understand more of the differing ideas as to what needs to be done about

shrimp, I show in Figure 5 the gross tonnage of shrimp trawl vessels by gross
tonnage categories for the 1970 state fleets from. the federal statistics, which I have
already noted, do not coincide with the numbers licensed by the states. The pre-
ponderance of the inshore fleet  boats and the smallest group of documented ves-
sels! is in Louisiana with its vast marsh areas. Texas far outstrips the other states
in tonnage of large and medium offshore vessels, Alabama has more tonnage in
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Fig 5 Showing for the shrimp trav I fleet of each  intr state the thousan<is of gross tons in each ton-
nage Categnty. Undertonnage hoats are estimated at S grOSs tOnS eaCh.

the largest offshore category than in any other, Only Mississippi has more ton-
nage in nearshorc vessels than in any other size; these are chietly older Biloxi-
type trawlers. In l971 the median age of the Mississippi fleet was l7 years in con-
trast to 8 years in Alabama.

li6



U.S, Cesar

Him SEss

Fig. 6. Showing the percent of each of  he three species of commercial shrimp landed in each Gulf
state from along ihe U,S. coast and from off a foreign coast over a hS-year period.

The boats and the smallest documented vessels fish mainly in or near the nur-
sery areas. The next size, the nearshore fleet, fish in the deeper inshore waters
and a few mile» offshore. The three largest groups seldom fish in inside waters,
and some of them often fish off foreign coasts. Naturally, the two larger groups
of ve»sels would like to have the smaller shrimp protected, The boats and inside
vessels would like to catch the small shrimp before they leave the e»tuarie»,

Another difference between states lies in the species of shrimp caught. Figure
6 shows that almost all the pink shrimp taken off U.S. shore» are landed in Flor-
ida, although vessels from other states assist in taking them: ihc pinks landed in
Texas and about half those in Florida are taken off the Yucatan and ea»tern Mexican
coasts. The other states depend upon both white and brown shrimp but because
they range farther offshore and in greater depths, the brown shrimp are the main-
stay of the larger offshore vessels.

The difference between the sizes of »hrimp landed from the inside and outside
waters along the U.S. coast and those taken off the Mexican coast i» very great
 Fig. 7!. Thus during three 3-year periods a great many under-sized shrimp
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were landed from the waters off Florida, but very few were brought home from
Campeche. This illustrates a principle. You cannot afford to travel a long dis-
tance in a large expensive trawler to bring home a low-priced product. Of course
these small shrimp would not keep long without beading and this also could not
be accomplished by a small crew. These small and low-priced shrimp can be taken
profitably only when they can be taken either in great abundance, or by cheap
gear and landed without heading for the peeling machines. Thus even on the closer
grounds along the northeast Mexican coast very few small brown shrimp were
landed  Fig. 8!.

IIS

Fig. 7. Showing for pink shrimp the percent of  he catch landed in each size categoty by three 3-year
periods for shrimp caught aiong the U.S. coast and for shtitop taken off a foreign coact.
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Fig. 8. Showing for brown shrimp the percent of the catch landed in each sire category by three 3-year
periods for shrimp caught along the U.S. coast and for shrimp taken olf a foreign coast.
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There is little doubt that were fewer shrimp taken at a very small size more would
survi ve to a larger size. Would this be of any benefit except to the consumer'? 1 have
already shown that the catch per unit of fishing effort has been falling. If any-
thing occurs to raise the numbers of larger shrimp produced by each brood the
result will be a higher yield, but the catch per unit of fishing effort will rise only
temporarily until more new vessels enter the fleet. Under such circumstances one
can scarcely blame a small boat fisherman for wanting to capture the shrimp before
they leave the estuary, Although to the consumer the protection of small shrimp



may be of »<ime value, for the large number <if ~mall boat ti»herrnen it merely look»
as if they arc being asked to suffer t'or  ho»e with larger ve»>el~.

We all know that a fishery cannot continue with<iu  a profit. This profit depend»
partly on the quantity caught, par !y on thc price paid f<ir th»»hriinp, and partly
on the cost of operation. In a recent <inaly»is hy I.accvvcll. Griffin. Smi h. and
Haycnga �974! it wa» found  hat in 1971 thc average 53- t<i 65-f<i<i . »hrimp vc»-
sel in thc Gulf made slightly more profit than the average 66- to 72-fo<it vc»»cl
The larger vessels caught more shrimp and because thc> «an ti»h d««pcr,  hcy
caught larger shrimp and got a better price, hut the operation of ihc larger ves-
sels was so expensive that the smal!er vessels made a !it le morc nct pr<ifit. Wi h
the rising costs of all supplies, especially fuel, the larger vessel will bc even morc
handicapped. Thus Terrance Leary recently stated that it now co»t» thc 'I'cxas vc»-
sels 64 cents for fuel for every pound of shrimp landed,

The chief obstacle to the making of a fair profit has been over-investment in
shrimp vessels. Every time a profitable year occur» morc new vcs»cls cn cr  hc
fishery further dividing up the available shriinp, 'I' he federal loan program to pre-
vent inefficient operators froni being forced ou  of the fishery has only intensi-
fied thi» problem.

To help the situation we must tirst choose fronl se Ye  al goals such a»;   I! A taiii-
ment of the largest poundage of shrimp from each annual brood. �! Attainment
of the largest a<noun  of money from ca«h annual bnaid. �! Employmen  ot' the
largest number of fishermen and shore workers to catch and proces» each annual
brood. �! Attainment of the large»t profit 1'rom each bro<id.

The first-named objective. thc large»t p<iundagc, mean» a waste of capital and
labor. It is just about what is actually occurring as c<impctiti<in between an exces-
sive number of vessels lowers thc catch of each boat.

The second goal, attainment <if the large»t am<iunt <>f m<mey, wou!d mear< ob-
taining a much lower to al poundage of larger and higher priced shrimp. This
higher  otal value would not only produce less shrimp but it w<iuld c<i»t m<ire t<i
harvest since it would be taken chiefly by the larger off»hore ve»se!». Therefore.
the profit margin might be reduced.

The third possible goal, employment of the largest number of ti»hcrmen and
shore workers would mean le»» concentration <in raw fresh or frozen headless
shrimp, and more effort to enhance the value ol' hc «<itch by further processing.
This is exemplified by the shrimp canncrs. In 1970 they used about 35 million
pounds of baby shrimp c<i»ting them les» than 30 cents a pound and converted
them into 2'/i million ca»cs of canned shrimp worth 26,7 million dollars in the
warehouse. or about 76,5 cents per pound of raw head!ess shrimp, However, in
1970 thc catch of baby shrimp  above 67 count! was 22.1'f< of the entire Gulf
catch while 15 year» curlier in 1956 the canners used 27,7 million p<iund» of raw
shrimp; the baby shrimp were only 10% ot' the Gulf catch.

Thi» prove» three things, First, that it i» po»»iblc to can shrimp without using
baby»hrimp. Second, that through the use ot peeling inachine» the number ot em-
ployccs in thc shrimp canning industry ha» been reduced, And third, that despite
the inuch-t<>uted management programs in  hc various Gull' states, the slaughter
of baby shrimp has been steadily increasing. App<ircntly  he present managernen 
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programs are a tail urc.
The fourth possible goal of rnanagemen  i» to obtain the highest net profit from

each annual brood of shrimp. In reality this i» the only goal that can insure a via-
b!c industry, This goal o  maximum nct protit cannot be attained while we are
trying to harves  the population prior to their off»hore migration. Nor can it be
attained while baby shrimp are»laughtered in the narrow exits t<> their nursery
area». It reminds me of Franklin Roosevelt helping the food shortage by paying
the farmers to»laughter their baby pigs.

A Iot revo! vc» around thc proper»izc to harvest shrimp. The Galveston labora-
tory of the National Ivfarine Fisheries Service conducted marking experiments on
pink shrimp on the Tortugas fishing grounds in 196!. From thissingle experiment
Kutkuhn  !966! c<>nc!uded that f<>r these pink shrimp the mortality rate was suf-
ficiently high so that the maximum value of a brood wa» highest when you com-
menced harvesting at about 70 head» off count. However. he was using a spread
of only 45 cents between thc price of  hc 70 coun  and the 26 and over count. In
 970 as I have shown, the spread had increased from 4S cents to 85 cents with
no increase in the price of baby shrimp. In the meantime the t'i»hing intensity ha»
probably doubled so that thc harvest is t iken in a much shorter time. Both of thc»c
facts indicate the need for a !urger»izc»hrinip.

Based !argely on Kutkuhn's experiment, Lindncr �966! concluded about 9
year» ago that ii wa» safes  not to»tart taking shrimp until they reached a headless
count of 60 per pound, This wa» with a weekly fi»hing mortality of only 7%.

In the Tortuga» marking experiments of Kutkuhn, only 2!'F< were recovered
of which only 75 f< were recovcrcd at sea. Pro >ting by thi» first large scale marking
experiment, Costello and A!!en �968! performed a morc sophisticated experiment
<>n the Tortuga» pink shrimp in which the recovery rate increased from the earlier
21'7<: to 33,3'!~ with 93'7< recovered aboard the fishing craft. Furthermore while
Kutkuhn obtained only a 7'/<, per week fi»hing mortality  hey discovered that it
had risen to 13. ! fr per vycck,

From the available data, I would say that onc could obtain both a larger pound-
age, and a much increased value, by no  harvesting»hrimp below a 50 count head»
off.

It behooves u» to thoroughly reexamine the ques i<>n of the best »izc to com-
mcncc harvesting»hrimp. Obviou»!y, the present  cndency to take more and more
baby»hrimp is p<x>r management.

The marking experiments by the Galveston lalxiratory to ob ain growth and
mortality rates werc not pressed «ftcr I left the laboratory in 1962, consequently
l3 years later wc still lack adequate morta!i y rate» for white and brown shrimp.
Arc wc now going to start all over again on more rc»carch while thc shrimp fishery
»uft'cr». or sha!! we try to manage with avai!able information while the sta e»
attempt  o fill in the gap» in our knowledge whi<'h the federal government let't be-
cause ot' vaci!lating rc»carch program»".

I note that thc federal government coinplain» abou  the high cos  of collecting
the statistics so sorely needed for proper miinagement and ncg!ects to keep them
up-to-date whi!e they squander your Sea Grant funds on»uch inhou»e projects as
RUFAS II, and on the analy»i» <if their own»tati»ties,
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History repeats itself. Only a I'ew years back the Salton»tall-Kennedy Act pro-
vided adequate funding  ' or contract rc»carch and thc Secretary of the Interior
appoin cd thc American Fishery Advisory Committee to aid in selecting worth-
while project». Within a very few years, thi» Committee complained that thcrc
werc no funds left to allocate. The federal government was utilizing almost all
thc S-K funds itself. even for such non-research items as running Market News
offices. The Bureau ot the Budget then stepped in and reduced their original ap-
propriation by the amount of these S-K funds.

It appears to me that a large share of the Sea Grant funds and some of your 88-
309 funds are coinmencing  o follow the path of the former S-K funds.

ln the 18 years since I first came to  he Gulf, the five Gulf »tates have all de-
veloped competent biological staffs, but the federal govcrnmcnt is determined to
circumscribe both their funds and their authority, and to blame the»tates for dc-
ple ion of even the offshore fisheries. Lct mc quote from their recent handout
entitled. "A Draft Outline for the National Fisheries Plan" �974!:

This multiplying fishing pressure and the lack <>f effective management has
resulted in overfishing of several important »pccies. Present manageinent
lies mainly with states whose policie», in crests and authorities often differ,
resulting a   ime» in conflicting and inc�'icient regulations. Moreover,  he
roles of state and federal government» in management beyond the territorial
seas has not been clearly defined leading in some ca»ca to a management vac-
uum. Largely as a result of these forces, there ha» been a serious dcplction
of some major fisheries stocks off the U.S. coasts and a major deterioration
of some important segments of the fishing industry,

We hear a great deal nowadays about man's destruction of the estuaries. and
v hile there i»»ome truth in it, it is nevertheless being used as the whipping boy
for our failure in resource management. It would appear  hat in many cases state
politics arc too potent to permit adequate management by state officials. Mean-
while, Uncle Sam is watching your performance awaiting thc approaching oppor-
tunity to take river. I submi  tha  unle»s the Gulf »tates can forget politics long
enough to breathe life and authority into their own commission, the industry faces
a continuing di»as er, in which case Uncle Sam will eventually step in. Perhaps
most of you rcmcinbcr thc international shrimp  reaty with Cuba that was ratified
and w<iuld have  aken over your authority but for the advent of Fidel Castro. If
you want adequate management, and v ant to do it yourselves, the time to ac  i»
rapidly growing shorter.

Your problem has three face s � biological. economic, and social. All three
must be»olvcd in one package. Millions upon millions of dollars have been spent
upon shrimp rc»carch»incc Wcyrnouth and Lindner started investigations in 1930,
That wa» 4S years ago and we now know a great deal about »hrimp biology, despite
federal failure to follow through. It is time to stop twiddling our thumb» and
»tart using this accumulated knowledge,

The federal government, forgetting thc nccd for mortality rates, is presently
turning its attention toward shrimp mariculture. You have one prime example
of inariculture in Florida which los  millions of dollar» for thc»tockholders and
destroyed many hundreds of acres of supposedly public marsh. It is time the shrimp
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industry inquire as tn the legality of turning large portions of pr<>duc ivc inar»h
into priva c ponds. At the»arne time you might inquire a» tn why fi xed. anchored.
and inoving nets arc all pcrniitted  o fish for shrimp in narrov, pa»»cs.

1 a»sumc that wc all want to strive toward  hc highest nct profit 1'rom each annual
brood of shrimp. Both this highc»t net pro it and  hc highest Iield «anni>t be a -
tained»imultancously. The quantity of »hrimp available each year i» limited»o
that  herc can bc no pri>fit when there are too»iany boat» «i>mpeting fiir  he same
shrimp, The old hackneyed me hnd of decreasing fi»hing prc»»ure by cutting dnv;n
the efficiency of each unit of gear will not v ork; it v.ill onls make bankruptcy a
little clo»er, The only real solution i» to reduce the number of fishing unit». This
pn»cs a problem since there are in reality at lca»  three rather di»tinct commercial
fisheries the boat» and very small vessel» that fi»h entirely iii or «h>»c  o ih»
»hcltered nursery areas, the nearshore vessel» of morc draft tha  fish in  hc larger
primary bays and venture a few mile» offshore in good weather, and  hc offshore
vc»sels that fish anywhere in the Gull'. Clearly then there needs  o be a reduction
in all three fleets.

Another factor to consider is the seasonal nature of the fishery. Many of the
inshore vessels arc tied up for long periods and trav 1 only when shrimp are abun-
dant lo«ally.

A third factor that cannot bc ignored i» the great numb«r i>f 16-foo  trawl» u»cd
by nnn-commercial fishermen, u»ually v ith nutb >ard motors. At the October
meeting in Biloxi of thc Gulf States Marine Fisheric» Co»imis»ion, Si. Arnant
»i>id there are about 45.000 of these ! 6-f > >t trawls in Louisiana. and Sss ingle esti-
mated 4,300 in Alabama, Thus in Louisiana alone th«»c»o-call«d sport trawl» can
c<>ver a»v cep of nearly 14 mile». At a towing spccd of only 3 miles an hi>ur they
can fish 40 square miles or about 25,60 > acre» per hour. 'I'he impact <>f these
thousand» nf nets dragging over the sh<>al nursery;irca» on th» vcgeta iiin;ind on
thc bo  i>m fauna can only be destructive. How many haby shrimp do they take or
destroy'? Many of these shrimp are sold without appearing in th» stati»ties.

ln addition to limitations i>f the varinu» cia»»e» of shrimp fleet». there must be
an end to the sen»cless slaughter of baby shrimp. This can only be ac«iiniph»hed
by ch>»ure of  hc shallower nursery areas to all forms i>f shrimp f shing during
periods when they are occupied by under»ized»hrimp. When a»tat« publica iiin
says that their data verify that 80% nf' the shrimp caught in these»hallow areas
are discarded you wonder why they allow such»hameful waste. Kn<>wing  he abil-
ity and integrity nf the»tate administrators. I surmise  hii  perhap» politics play»
some role in this inability ti> practice»ound con»ervatiiin.

Whenever limited entry into a fishery i» discussed,  hcrc are invariably hysteri-
cal outcries about depriving anyone of the right to fi»h since fish are considered
to bc a public rc»ource, These people»hould take a took ar what happcncd to our
open range when everyone turned their livestock loose without any c<>n»ideration
of the devastating effect of' overgrazing. Finally, the number of cattle in «ach
area wa» officially limited  o what the range could»uppor .

Failure to act will mean thc loss of an enormous invc»tment. It i» no  in the pub-
lic interest to jeopardize an investment of upwards of 250 million dollars in fish-
ing craft and gear. The goal of limi ed entry i» to return thc fi»hery to a profitable
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ba»i» so that several thousand fishermen can make a decent living. For the 16,000
shrimp fishermen in l970 the average investmen  9 as about $I5,000 per fisher-
man, This often represents a life savings and years of arduous toil. For many Gulf
coast communities the shrimp fishery is the major industry and when there is no
profit to pay for nets, icc. fuel, groceries, and vessel repairs the entire commun-
ity suffer». Furthermore, the lite of a»hrimp vessel is limited. Without suf icient
profit to amortize his investinent. thc fisherman is really living off his capital and
will inevitably be forced out ot'the fishery.

Let me give you an example of how limited entry works. In British Coiut>ibia
the salmon gillnetter» t'aced a situation analagous to what we are facing. The
salmon stocks were being overfishcd, bu   here were»o many gillnct boa s tha 
the I'ishermen could not make a living. The government offered the fishermen
 wo types oflieen»c which  hey called A and B. The B license wu» a cheap license
that could bc renewed for l0 years. A B boat could not bc replaced by an<>ther.
Many older fishermen or part-time fishermen took out a B liccn»e. The A license
cost more, but the boa  could be replaced by another of c<lu tI tonnage, and it could
be renewed indefmi cly. The money from the A licen»e» was put into a special
fund which the govcrnmen  used  o purchase A boats. The government then auc-
tioned off the purchased A boa » but they were not given a salmon license.

In a few years this system has already reduced the fleet lo where they are able
to take off' some of the tl»hing restrictions.

Are lhc states willing to admi  that only the federal government ha» the all-
seeing wisdom to manage  heir resources, or do they wish to retain control where
it belongs'? The «hoicc is yours for the  intc being.
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Can %'e Predict the %hite Shrimp
Population Successfully?

RONALD J. DL'GAS
Louisiana Wildlif'e and Fr'sheries Cryrnmission

Nets' Orleans, Louisiana

.4bsga act

Biological sampling data obtained in Janvarv and February' on o tshore oversintcring shrimp popvla-
h<ms in the Ship Shoal to Trinity Shoal area were shown to correlate mathematicaliy tii the mshore
spring white shrimp commercial landings of Terrebonne Parish and the totaiI spring inshiire white
shrimp commercial landings for Lovisiana.

Materials and methods fo& biological sampling, analvtical procedvre. and inathcmaticvl relation-
ships are also presented.

This presentation has born published as "Ci>rrFtstiuns between Inibiin: Spnng s'hite Shrimp Population Denstttci
and Offshore Overwintering Populations" by Wilson J. Gaido and is available friim ibc Louisiana Wildlife and
Fisheries Commission.



State-Federal Approach to Management
of Penaeid Shrimp on Regional Basis

J='nmv B, JOSFFH
Sort J  Carolina Wi ldli j'e and ikf arine Resot r< es Departmenr

Charl  sfon, S.C.

kbt<straa I

Most fishery scicn isis and inanagcrs generally wiii concede thar their»ffo ts to manage mobile
cstuannc and inarinc ljshcry stocks are lar from ad»< nate. Trad< ionzlly. v e hase main ained that
our lack of succcs< v,as due to lack of kn<i«le<Jg» of the hiolog> iif the species. More recently we
have had to face the facts that social. cciinomic, and insti utional arrangements may he greater
deterrents than our lack of biological knov icdg<. One of thc most s»nous pr<>bl»m. o  the state
fi>hery administmtor is the jurisdictional limi  ot' his responsibility v,hich almos  never coincides
with the geographic limits of the stocks.

The Sourh Atlantic Tcchnical Committee for Shnmp Management was es ablished in lct7>, to
examine thc fcasibilitv of jointly managing the shrimp fisheri»s of Nor h und South Carolina. Cr»orgia.
and  hc east coas  of Florida within  he concept of a <tate-federal partnership.

To<Jay, the first phase of a two-part study or management planning pr<ifile of the shrimp industry
is introduced, This documcn  provide< a basciinc upon which regional plans are currently being
developed. Jt a tempts to rcvicw inost pcrtincni aspcctv <>t the rcsi>urcc and thc indus r>. Again<  this
background, the report seeks to identify the most important problems tacing thc resource, thc industry
and the resource manager and  o focus on those  hat could bc helped by a regional managcincnt
iipproacll.
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Rock Shrimp Research and Marketing
EDv t~ A. joy<!..

Florida Depurrment of Xutural Resources
Tallahassee, Florida

As far back as the !950's, Department of Natural Resources' research biologists
 then the F!orida Board of Conservation! werc n:commending the usc of rock
shrimp as an additional shrimp resource, These shrimp were taken in f«ir abun-
dance during normal shrimping operations on thc Tortugas pink shrimp grounds.
but were always discarded by the shrimpers for lack of a market. Similar recom-
mendations were also made for the northwest coast and the F!orida east coast

where rock shrimp populations appeared!arge. Because of' thc hard shell and the
resultant difficulty in splitting these very tasty shrimp, their major commercial-
ization did not occur until a machine was found that could handle this operation.
Rock shrimp are now marketed both split and unsplit, but the split product is by
far the most popular. This discovery, plus a strong marketing and consumer edu-
cation program by both state and federal agencies which included development
of promotional materials, television and institutional demonstrations, «nd the use
of rock shrimp at several national trade shows, finally succeeded in bringing to
fruition the biologists' recommendations.

Major populations of rock shrimp thus far found in Florida arc located on the
east coast centered near Cape Canavera!, the Tortugas grounds, and the northern
Gulf of Mexico off Apalachico!a. There are also very important grounds in Mexi-
can waters near Contoy Island, Although restaurants were the first and are sti!!
the major consumers, sales to individuals are increasing rapidly as is the overall
demand for rock shrimp. Thus the biggest problem presently encountered by thc
rock shrimp industry i» consistency of supply.

Since the initial commercialization of this animal did not occur until the !ast
3 or 4 years, relatively nothing is known about its basic bio!og>y other than that
gained during study of the other more important shrimp. Virtually nothing is
known about the seasonal abundance, movements, and migration patterns or even
growth rates. spawning or nursery grounds, This lack of information is one of thc
reasons for the rather erratic supply. Nevcrthc!css, rock shrimp production in
Florida, including landings from Contoy. Mexico. may reach 3 million pounds in
l974.

In an effort to answer these biological questions, Florida'» Department of Nat-
ural Resources Marine Research Laboratory has been actively involved in shrimp
research over the past several years. We have always provided the information
learned about rock shrimp during research on other species of shrimp. In addi-
tion, a major review of rock shrimp catchc» during Project Hourglass on Florida's
west coast was published in early 1973. A major research project on rock shrimp
is presently under way. Federally assisted under PL 88-309. it is headquartered
at Port Canaveral, Florida, and consists of two types of data collections:  !! sys-



tematic biological samples are taken at selected»tations monthly; and l2! explora-
tory transects from Cape Canaveral to the Georgia-Florida boundary are conducted
as time and weather conditions permit, Thc main objectives of this project are
to determine the basic natural history biology of this increasingly important sea-
food resource. Determination of growth rates. movemcnt and migration patterns,
location of spawning and nursery grounds, seasonality and population abundance
are among the major aspects being considered. Data gathered over thc first 2
years of this 3-year»tudy ha» been excellent and it is felt the major goals will be
achieved.

With the receipt of thi» biological information and a continued strong market-
ing effort, rock shrimp will become a major fishery specialty for Florida. It i»
quite possible that as demand for these delicacies increases, production could reach
10 million pounds a year, greatly bcncfitting the fishing industry and thc seafood
purchasing consumer.

This is Contribution No, 264, of the Florida Deportment of Natural Resources
Marine Research Laboratory, St. Petersburg, Florida,



The Economics of Shrimp
Production and Marketing

J. E. G  a =is -  = .o
Chief, F< onornios Divisioii

Southeast Region, /Vational Marine Fisheries Servi< e
S/. Petersburg, Florida

My mission, as l understand it, is to d»»cribc the economic condition of th»
shrimp fishery today and to trace the causes of the most adverse situation ever
to confront this heretofore healthy, growing industry. Hov eve» unplca»an   hc
autopsy, there is often wisdom for the future hidden in the trauma <if thc pa»t.

Let me begin by examining developments in recent mon h» on thc demand
or market side of the picture. We have witnc»»cd a»tc <dy increase. over at least
a decade, in the real demand for shrimp, an increase in the strictest economic
sense of the term, Per capita consuinpJain ha» incrcascd markedly, despite a
»teady increase in real prices. Shrimp have become much more costly year by
year to consumers, both institutionally, where two-thirds of the shrimp are con-
sumed, and at the retail or home consumption level. The zenith of thi» trend was
reached about a year ago during the time of the  nea  boycott and in  he weeks
that followed, A» rcd meat prices increased sharply, demand was shifted to other
options and shrimp prices increased even faster. The rapid incrca»c in»hrimp
prices during the fall of 1973 represented the calm before the storm,

Midwinter 1973-74»aw the confluen»e of  v o major developmcn s. Thc
American consumer began to anticipate the possibility of a busine»» rccc»»ion
with its threat of lower income and unemployment. Consumption of what con-
sciously or subconsciously was considered to be gourmet or luxury item» wa»
curbed. Unfortunately, partially inadvertently, partially unavoidably, shrimp
products were positioned in the consumer's mind as this kind ot' item, far beyond
the reality of the situation. Breaded shrimp, in the context ot' a restaurant ineal
and on a per-serving basis, is price-competitive with a broad range of rniddle
priced entrees. Consumers, however, began to ea  in restaurants less often and
began to avoid luxury purchases in retail food shopping.

At the same time. concurrent with recession psychology. a sharp increase in
the cost of fuel developed. People traveled le»s for bo h business and leisure
and the restaurant trade suffered a sudden recession of its own.

Concurrent with these domestic developinen s was a deepening world-wide ex-
pectation of recession. particularly in one of the major shrimp consuming na-
tions, Japan, Japanese food distributors were already»xperiencing difficulty
introducing frozen shrimp in the Japanese market when recession p»ycholog>
contributed to further deterioration of thc market for high-priced imported prod-
ucts. As Japan withdrew as a major competitor for the world supply of shrimp.
breaders in the U.S. 1'ound imports relatively attractive. Thc»c,even » produced
simultaneously a dramatic decline in demand and a moderate incrca»c in»upply.
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Ftfl 1 . Annual catch per unit of effort for years 1962-1971, Clair of Mexico.

Specifically, intports had increased by October I. l974, by about 35 millton
pounds over the corresponding period a year earlier, tnventortes had increased
20 million pounds or about 25o/r over the normal level for that same time of year.
To characterize the impact of price on fishermen. the average price paid in Sep-
tember for all sizes of shrimp landed in 1973 v as $1.97, The same ligure for
September 1974 was$1, l7, a decrease of 41%, Shrimp producers supply a raw
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material to a food processing-marketing industry and when the consumer reduces
purchases even a little, middlemen begin immediately to reduce inventories and
temporarily stop buying altogether, The price whiplash on the basic producer of
the raw material in fishing is often violent. When there is confidence that the
variation in consumer demand is temporary, middlemen usually cushion the
shock by accumulating larger inventories for the future. There ls a tendency to
view the current situation as longer lasting, however.
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Fig, 2. Annual total effort by vessels for ihe years l 962-1971, Gulf of Mexico.
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Now let me shift to the supply side. We have witnessed in rcccnt yean. a basic
decline in catch per unit of effort for shrimp  Fig. I!. The National Marine Fish-
eries Service started two year» ago, through thc State-Fcdcral Management pro-
gram, to sponsor research in the economics and management of the Gull <if
Mexico shrimp industry, through Texas A&M University. Thc National Marine
Fisheries Service has been collecting catch, effort, and price statistics liver thc
last l2 years. In l971, through thc cooperation of several <>wncrs, wc began c<>i-
!ecting cost information on a sample of about 50 shrimp trawlers. Texas A&1VI
University is continuing this work now on a permanent basis, I want to acknowl-
edge in particular Dr. Wade Griffin for his splendid effort in this regard.

Plotting effort on the vertical axis and time on the horizontal axis. it is clear
that there has been a very dramatic increase in total effort in the Gulf of Mexico
 Fig. 2!. A unit of effort, in this case, is an index based on a combinati<in of
various vcsseland crew characteristics that produced the highest multiple corre-
lation with productivity or catch.
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The most important source of increase in effort has been the increased fishing
power of the newer trawler»  Fig. 3!. This figure includes only vessels operating
in the offshore fishery. It excludes the inshore, small boat fishery. The bayou
fishery of Loui»iana, for example, is not included. Thi» i» the offshore. high
seas trawl fishery made up of vessels 50 feet and over in length. A large per-
centage of this fleet i» le»» than 15 years old. Thi», m<>rc than anything else, ex-
plains the increase in horsepower, more efficient gear, and better vessel con-
figuration generally. The result has been an increase in effort both per vessel
and per day fished  Fig. 4!,

The increase in effort ha» not resulted in higher aggregate landing» in recent
years, however  Fig. 5!, For the period 1950 through 1972 the catch has remained
essentially flat. Although this resource appears to bc unaffected biologically
from overfishing, we are experiencing higher cost pcr pound landed each year.

The effect of this decline in economic efficiency has not had the effect of dis-
couraging addittonal investment in more trawlers.The return per unit of inve»t-
ment, although declining, has remained sufficiently high to compare favorably
with other competing investment alternatives. Rising shrimp prices have helped
retard the decline in earnings as demand increased rapidly with growing pros-
perity. As long a»  he return for the next dollar invested in a shrimp trawler
exceeds the return from the investor's next best opportunity, it is rational to build
more trawlers.

In late fall 1973 fuel prices suddenly began to soar. By spring 1974, the average
diesel fuel price had doubled from the previous spring from 16t> to 32e per gallon,
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Fig. 5. Shrimp landings in five Golf states from ihe Golf of Mex>oo, hdad»-on, 18S9 i 972,
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Table I. Net Return 1973 and 1974 by Vessel Class

Coniiruction
and size

Net Return
1973

Net Return
1974Class

70-78' Steel

65-69' Stccl

63-69' Wood

45-68' Wood

45-62' Wood

$ � 32.580

� 13 222

� 17,413

8 � 15,401

860

14,180

8,313IV

9,909
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Of almost equal significance. thc cost of other supplies and services also rose
over this same period by 20%, repairs, maintenance, nets, and the cost of new
construction. Due to both fuel and other costs, the shrimp trawling industry exp»-
rienced a rate of cost inflation far in excesi of the general economy, Islet return to
the average shrimp trawler turned negative for the larger steel hulls and the
smaller wooden hulls  Table I!, This figurc indicatei the economic performance
of five different classes of boats, the first two clas»cs being steel and the latt»r
three classes wood. These data are ba~ed on a sample of about 60 trawlers  hat
provide detailed cost records to Texas AkM University on a confidential basis.
There are no really large steel trav lcr» over 78 feet in the sample. Nor does the
sample include smaller wooden hulls under 45 feet. Theic data classes illustrate
with considerable clarity what is happening to the shrimp fishing firm today and
explain why so many of the larger steel trawlers are idle. Although many trawleri
were unprofttable in 1973,  he larger wooden trawler» continued to show high net
returns. The majority of these vessels were purchased at a time when initial con-
struction costs were much leis and interc»t on debt was at a lower rate. Although
there were some 20 trawler» in the sample averaging a return of about $14 thou-
sand in 1973, there will be no class of trawler in our sample averaging profitable
operationi in 1974. Projecting inflation to continue at a rate of about 12% annually
in the last quarter of 1974 and no increase in fuel costs, the average trawler re-
gardless of size class, will show a loss for 1974. It does not follow. however. that
all vessels will find il rational to stop fishing. Class III trawlers. for example,
showing a loss of $17 thousand in 1974 will still bc earning $6 thousand above
operating costs. Under these conditions, it is perfectly rational to continue opera-
tions and fish at a short term loss. As long as earnings exceed variable costs by
any amount there 1» labor income for the captain and crew with something left
over to apply to fixed costs. By their very nature, fixed costs such as debt amor-
tization or major overhaul can be postponed. The owner of a vessel in Class III
losing $17 thousand a year has $6 thousand above variable costs to apply to
interest payments, repair or other fixed cost. There are questions with regard
to how long one can operate under this kind of climate and how long this climate
will continue, however.



The forces causing consumers to avoid the purchase of shrimp may bc moder-
ating already. Shrimp prices have firmed and apparently are bouncing back from
their industry lows. Restaurants, where most shrimp are eaten. seem to be fol-
lowing a i rategy of holding ihrimp meal prices constant against rising prices
for other meals. Although shrimp meal» are not beconung leis expensive in thc
absolute»ense, they are already less expensive compared  o other entrees, While
gasoline prices have stabilized a  much higher prices, vacation and business
travel  <>o have rebounded,

Barring a major deepening of thc  accession, there is hope f<>r recover in ex-
vessel shrimp prices within the next year. Full recovery in real terms to l972
levels may require another year or two.

On the supply side however, I am much more pessimistic. I would anticipate
no future decline in fuel costs. I think that would be a dangerous planning
assumption, On the other hand I do not expect significantly increased fuel costs.
It appears that we will be facing, in the next year or two, the reality of many
business failures in the trawling industry. One would expect these failures to be
concentrated among the larger steel and smaller wood vessels, the least effi-
cient ends of the spectrum, The majority, however, will be able to operate at a
level that generates enough revenue to cover their variable costs and earn some-
thing to apply to debt servicing and other fixed costs, By putting off overhaul,
some repairs, and with a moratorium on their mortgage, most will weather  he
economic storm and return to normal levels of return by the end of the 1977 sea-
son, The new fuel cost-shrimp price relationship will force the surviving trawler
operations into a more fuel-efficient fishing strategy and to adopt fuel-saving
technology such as twin, double-net trawls,

There will be some opportunity for those who cannot survive to sell their ves-
sels, perhaps out of the U.S. fleet, perhaps to some other fishery, or to retire
the vessel permanently. When the process i» complete we may have witnessed
a major reduction in the size of the fleet, by as much as 40'7c .

There ii really little that can be done about the current situation beyond   ! im-
plementing available cost reduction technology or strategy and �! stiinulating
demand where it has been irrationally depressed. Most input costs are deterinined
by policies of the Federal Energy Administration, the Arab states, and forces far
beyond our control as an industry. There are some changes that can be made in
fishing strategy that could improve fuel economy. More group or fleet fishing has
always held potential cost savings, More likely, perhaps, is the adoption of double
net, twin otter trawls already demonstrated to be much more power-efficien . The
recent escalation in diesel fuel prices should inarkedly iiccelerate thc rate of adop-
tion of new tcchonology in the shrimp industry.

On the demand side. there is probably less opportunity for short term improve-
ment. Normal industry promotion and federal-» a e government consumer educa-
tion cffoits >nay bc successful in correcting misconceptions abou  the comparative
cost of shrimp-based meals within a few m»nth». Two to 3 years might be re-
quired however, for a full recovery of the shrimp price cycle to its 1972 level,
Ju»  recently some impounded S-K funds in the amount of $1 million, to be used
over a 2-year period, have been released for consumer education regarding
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shrimp and other fi»hery products. These funds will bc used to develop materials
and programs to encourage commer< ial I'irm» to adverti»e and to generate cost
free public relations-based promotion. These fund» will bc multiplied by cre-
ating a proliferation of unpaid media space as public relations activity through
food editors. NMFS will work with states, industry groups. trade associations,
restaurant chains, and food retailing ch;tins, trying to use <iur limited funds to
create a inore favorable climate for shrimp and other seafood». W» are also de-
voting a larger portion of our ov n normal consumer education budget toward
this objective. I think we must bc rcali»tic hov ever, and recognize that this is
not a really large promotional hudget. on a mul i-product, national scale. Our
expectati<i<i» in thi» regard»hould be modest. l d<i not kn<iw if you can agree
with all of my analysis <>f causes, but I am confident that wc agree on the ser-
ious state ot the industry and the reality of a major adjustmcnt through attrition.
I am equally confident that cflicicnt operators will weather the storm and a
stronger. more efficient industry is already in the making.
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