~ BECOND MEETING
 INTER AMﬂRICAN TROPIGAI TUNA COMMISSION
SAN JOSE, COSTA RICA
February 1, 1951

The second meeting of the Inter American Tropical Tuna Commission was held
at the Casa Amarilla in San Jose, Costa Hica, beginning at 10:20 a.m., Monday,
February 1, 1951.

FPresent were His Excellency Otilio Ulate, President of Costa Ricaj thelr
Bxcellencies Mr. Marlio Echandi, Minister of Foreign Relationsg, Mr. Claudio A.
Volio, Minister of Agriculture and Industries, and Mr. Alfredo E. Hernandes,
Minlster of Zconomics and Finance; Mr. Jose L. Gardona~Cooper, Chairman, and
Mr. Virgilio Aguiluz, members of the Costa Rican Sectiong Mr. M. C. James,
Secretary, Mr. Lee ¥. Payne and Mr. Bugene D. Bennett, members of the United
States Section; Dr. M. B. Schaefer, Director of Investigations; Dr. W. M.
Chapman and Miss Isla V. Davies of the United States State Department; members
of the Costa Rican Adv1sory Commitiee; and others.

Minister Claudio A. Volio addressed the meeting'as follows:

Mr. President, Honorable Members of the Diplomatic Bedy, Ministers of
State, Genllemen:

It is my privilege to have the honor of presenting a warm greeting of
welcome to the Hepresentatives of the Department of State of North America and
the Members of the North American Section of the Tuna Tropical Commission. The
Governmment of the Republic feels highly honored with such distinguished visitors
and hopes that under the protection of our traditional pesce the Commission will
fulfill its most essential aims,

The presence in Costa Rica of such well known personalities of the scienti-
fic world fills our hearts with profound optimism, because this fact, shows
itself the high ideals of two nations, at a time when the world lives an unfor-
tunate moment, belleving in the strength of the spirit, in the discipline of the
mind and in the progress of sclence as indispensable means to forge for humanity
a better world.

Our good fortune made possible the realization of the Agreement which gave
origin to the Inter-American Tropical Tuna Commission, and in it, and in the
scientific support of our friends, the Nerth Americans;, we rely today, that
these ends may be fulfilled. The increasing world population and the interest
that Governments take in raising the general standard of living obliges us to
exploit our natural resources to its maximum without contributing to the dangers
of dilapidation.

If other similar organizations have given satisfactory results it is logli~-
cal that we should maintain high hopes that the work realized here from this
day on, will be a success. If this ig the case, the generous American People
will be very grateful for the work of its technicians.

I take this opportunity to inform the Honorable Members of the Diplomatic
Body, that honors us with their presence, that our Government and the Inter-
American Commission have decided to accept as observers anyone who wishes to



witness the deliberations of this Second Reunion so that they may inform their
respective Uovernments in the case that they may not have alrsady received
their credentials. Therefore, I invite to remain in the Assembly Hall not only
the Representatives of these Countries which have been speecially invited due to
their geographical situation with reference to the tropical waters of the
Hagtern Pacific, but also to all members of the Diplomatic Body that would have
interest in sending a report of their impressionsg to their Chancelleries and to
all these present who may wish to know the activities of the Commission.

Inthe name of the President of the Republic and the Government, I declare
this Second Reunion of the Inter-American Commission of Tropical Tuna Fish
inaugurated and I formulate my very best wishes for its success.

The Chairman of the Commission, Mr. Jose L. Cardong=-Cooper, then spoke as
follows:

Mr. President; Honorable Members of the Diplomatic Body, Ministers of
State, Gentlemens

It is also very pleasant for me, as Chairman of the Inter-American Tropi-
cal Tuna Commission, to welcome our distinguished American visitors and to
introduce them to the audience.

(Mr. Cardona~Cooper introduced Dr. Chapman, the Members of the American
Section of the Inter-American Tropical Tuns Commission, Dr. Schaefer,
and Miss Isla Davies. He continued as follows.)

Now I will take a little of your ftime for the benefit of ithose who do not
know about the antecedents of our Commission, and about some precedents estab-
lished by other international commissions in the history of fisheries.

The American Delegates have come to our country this time, to join our
Delegates for the purpose of continuing the organization of the scientific in-
vestigations that this Commission must start in the very near future.

It was during the latter part of May, 1949, in the Hall of Conferences of
the House of Foreign Affairs in Washington, that the Costa Rican Delegation
discussed with the lepresentatives of the State Department, the basis of the
Fisheries Convention by virtue of which the Inter-American Tropical Tuna Com-
nission was established.

On the 31st of May, in the same year, Ambassador Esquivel, present here
today, and Counsellor Hazera acting for Costa Rica, and Aeting Secretary Webb

(in—the-absence—ofMr+Acheson)—and—the renownedscientistDr— Chapman, repre=
senting the United States of Amerlca, signed said Fisheries Convention
Documents.

On February 1, 1951, in the House of Foreign Affairs of Costa Rica, we
are trying to accomplish that which was agreed upon in Washington.
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~~ " The Tnter-American Tropical Tuna Commission has undertaken a great re-
sponsibility: it has to deal with the complicated investigations regarding
the populations of the species "Neothunnus Macropterus® (yellowfin) and
"Katsuwonus Pelamis® (skipjack tuna) in the waters of the eastern Pacific
Ccean; of the kinds of fishes used as bait in the tuna fisheries, and of
other kinds of fish taken by tuna fishing vessels; these investigations con-
cerning the abundance; biology, ecology, bicmetry and dynamics of these popu-
lations; and the effects of natural factors and man's activities on its abun-
dance in order to maintain them at a level which will permit & maximum sus-
tained yield.

In oceanic research the apparent slowness cbserved in obtaining practi-
cal and definite results is well understood. In gpite of the marvellous ways
and technical improvements which we have today, it is not easy for man to
discover the great secrets hidden in the ocean,

We know that the investigations to be realized by the Commission will
take some time. The Fisheries Convention has been agread upon for a minimmm
term of ten years. It does not mean that befors that period ends we will not
have obtained satisfactory results. It is probable that, before that many
years have passed, we will have discovered nany secrets of the tuna's 1life,
and the ways and means of assuring the conservation of tuna populations can
then be applied immediately after, Precedents offsred by the history of bio-
logic investigations are very encouraging. KEven supposing that many more
years would be needed for this project, it would be wise and advisable not to
give up; not to put this investigation aside. On the contrary, we must start,
actively, as quickly as possible. And we are now looking for a prompt initia-
%lon of the work. I trust that all of us present here will be able to take ad-
vantage of these investigations. I trust that we all will know about its
resulis. But; if fate should make it impossible for us, our survivors will be
grateful to us. Future generations will understand our foresight and our
efforts.

In order to leave a favorable and optimistic impression at this meeting,
it is worthwhile talking about other international commissions with which we
are famillar, and from which we have gathersd experience. Both the Inter-
national Pacific Salmon Fisheries Commission and the International Fisheries
Commission (for the investigation of halibut) were established in sccordance
with treaties between the United States of America and Canada. These countries
felt alarmed on account of the great depletion of the populations of those
fishes found year by year in the Pacific; they also were fearful that both the
salmon and the halibut fisheries industries would suffer the game fats that
they experienced in the Atlantic Ocean., In spite of the situation becoming
worse as time passed, the installation of the Salmon Commission encountered
many obstacles. It took them about thirty long years of effort, from 1907,
at which time a treaty was proposed, until 1937 when it was ratified by the
Governments of both countries. The above interesting information haz been

given to shnw;hQw,many;difﬁieultiesfare—metfwith—ingthese—grea%gprojubtao

The establishment of the International Fisheries Commission ( for the
halibut) encountered no obstacles, as far as I know. It was created inm 192}
with authority for biological investigation only. The Commission was able to
render its first report in 1927, (three years later). It was reinforced by a
new treaty in 1930 by virtue of which authority was given to interfere with
the regulations of the halibut fisheriess The restrictions adopted were so0
successful, that in 1933 a new report by the former Fisheries Bureasu of the
U. 8. Government was released, which encouraged all people interested im the
halibut fisheries industries in both countries. Finally, the Treaty of 1930
was replaced, to great advantage, by another which was ratified in 1937,
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- Let us observe that, whether or not any difficultiss have been found in
the formation of these Conmissions, the results obtained Lhrough both of them
have shown up in a relatively short time, and have paid, to the conbracting
countries, more than one hundred to one in proportion to the installment ex-
penses, as well as the functioning costs of these organizations. The above
mentioned fisheries industries are now very prosperous. Depletion has stopped.
The fishing grounds are becoming normalized and, therefore, offer good fishing
again. The Commissions continue working with the enthusiastic approval of all
responsible citizens of both nations,

Costa Hica has also been alarmed because of the great deplebion of the
"anchovetta" in its territorial waters and especially in the Gulf of Nicoya.
the depletion of this bait fish, no doubt, has caused the reduction of fishing
activities in our Pacific Port. The greatest attraction for the tunsa Fishing
foreign boats was, until a few years ago, what seemed to be an inexhaustible
source of "anchovettas™ in the Gulf, The Inter-American Tropical Tuna Com-
mission will devote particular effort to the bait research in our territorial
waters. For this purpose a regional office, with laboratory and equipment,
will be installed in Puntarenas. Our Covernment hopes this research will be
successful and also, perhaps, the population of "anchovettas® in the Culf of
Nicoya will increase, even if not on as high a scale as in the good old days.

The United States of America has been especially noted for its conserva-
tion activities in order to protect its natural resources which God has
bestowed upon them as a blessed Nation. In this endeavor they have been dis-
tinguished even more, for the well-organized way in which they act and, above
all, for the technical application of scientific procedures whose efficiency
has been proved. In this respect, they progress further with new findings, and
obtain greater success every day.

Still, they are not quite satisfied. They also desire to disseminate
these findings to all the Americas; to share their scientific experiences, and
to cooperate in a most sincere effort to strengthen the Continenty to protect
1ts reserves and to stimulate their increases and as such, try to convert our
Americas into a source of food in which sea productz have a grest importance,
for their own benefit, and that of mankind.

I wish our Commission every success during this conference. Thank you.

Following the address of the Commission Chairman, President Ulate aspoke
briefly, greeting the Commission and wishing it utmost success. He then de-
clared the inauguration ceremony closed, whereupon the President and members
of his cabinet departed.

Mr. Cardona-Cooper, Chairman, presiding, asked Dr. Schaefer to outline
the proposed research program for the current fiscal year and for fiscal 1952,

Brs—Schaefer—spokeas followss

It is most gratifying to me personally to see gathared together here
representatives, not only of the Unilted States and Costa Rica, but of the
several nations interested in the fisheries for the tropical tunas for the pur-
pose of considering our program of scientific investigations, because it means
that there is general recognition of the need for the gathering of basic facts



- regarding the tuna and twna-bait populations upon which a great fishing in-———

dustry depends. The fishery for yellowfin and skipjack tunas in the waters of
the Bastern Pacific Ocean has exhibited a very rapid growth and expansion dur-
ing the last three decades, and it continues to grow year by year. Ilhis rapid
growth has given rise to questions regarding the ultimate size to which the
fishery can grow without reducing the stocks of tunag and bait fishes to an un-
desirable degree. It has also given rise to numerous speculations regarding
the answers to such questions. Because our knowledge of these fishes and bthe
effects of the fishery on their abundance is almost completely lacking, such
speculations are contradictory and of little value. What is required is a

body of facts concerning the conditions of life of the tunas and tuna-bait
fishes; and the effect of fishing on them, on the basis of which the interested

nations may so conduct the fisheries as to obtain the greatest sustained yield
from them.

This Commission has been established for the purpoqe of obtaining these |
needed facts. The Trealy sets forth as its objeetive the gathering and inter—
pretation of factual information to facilitate maintaining the tuna populations
at a level which will permit maximum sustained catches year after year. It
further stipulates the functions and duties of the Commission in pursuit of
this objective. :

The Commission at its July, 1950, meeting adopted a resolution ouilining
the general program desired to be commenced during this fiseal year; I am en-
tirely in agreement with this resolution and the major lines of investigation
selected to be first undertaken.

Purguant to the provisions of the Treaty and the resolution passed at the
July, 1950, meeting of the Commission, I have prepared an outline of the inves-—
tigations whlch are proposed Lo be commenced this year as soon as an adequate
sclentific staff can be assembled, and a forescast of the course of the investi-
gatlons during the following year. During the current fiscal year, between now
and July 1, 1951, we plan to pursue eight projectss '

1951 Program Outline
(Assumlng $o9, 105 for period January - June, 1951)

v1. Establish headquarters office and laboratory in the San Diego region,
vZ, Establish regional laboratory at Punitarenas, Costa Rica.

+3. Commence investigations of biology and ecology of Central American bait
species.

L. Gather available data on past baiting operations and tuna landings in
Gosta Rica from records of governmental agencies and other sources.
Institute systematic record keeping on current baiting operations and

tuna landings.

‘5. Institute regular biological exsmination of tuna landings at Puntarenas,
San Diego, and San Pedro.

0. Conduet preliminary Investigations toward establishment of a system of
current recording of operations of the fleet and success of fishing by
means of log books, interviews, and statistics of catch,



7. Commence gathering information and statistical date on the past history of
the tuna industry, with particular reference to determination of intensity
of fishing, yield; and abundance of tunas and bait species.

6. Possibly be able to commence on a limiied scale study, at sea from fishing
vessels, of tuna biology. F :

Initislly the Commission’s scientific investigations must be rather general
in nature; preliminary inquiries being made into various questions by many ap-
proaches, maintaining great flexibility so that those linss of investigation
which are found to be most fruitful may be efficiently developed. On this
bagis I have drawn up the tentative program.

The amount of §59%,103. has been hudgeted for the fiscal year 1951. This
sum is not large in relation to the magnitude of the problems we are attack-
ing. This, however, is not all to the bad since it is probably most efficient
for us to commence the preliminary exploration of various lines of investiga-
tion in a small way, and then expand them as found desirable on the basis of
the preliminary findings., :

The United States share of the budget for this year is £57,626. Of this
amount only $12,000 has been contributed, The remainder has been definitely
promised, and is expected to be received momentarily. It must be recognized,
however, that delay in the receipt of these funds is retarding bhe planned
pursult of the research program. It is understood that the Coste Hican ghare,
$1,477, has been appropriated and will be available very soon.

Forecast for Fiscal 1952

The variocus llnes of investigation instituted in 1951, proposed above,
will be continued and intensified in 1952, with such modifications and changes
a8 our experience in 1951 indicates. Development of comprehensive investiga-—
tions of bailt species in Central America should be pesaible. We should estab-
lish a regular system of biological examination of tuna landings at San Diego,
San Pedro and Puntarenas to provide comparative data to reflect changes in
composition of tuna stocks over the years. The collection and analysis of
data on the past operations and catch of the fishery will be a major project
from which some preliminary results might be available by the end of the year.
If our preliminary studies in 1951 meet with success, we should, during 1952,
be able to institute a regular system of log books and interviews for obtain-
ing records of current operations, to be tried out on a selected sample of
the fleet on an experimental basis. Studies of some aspects of tuna biclogy
from commercial fishing vessels, if begun in 1951, will be continved in 1952,
and otherwise will be commenced early in 1952,

We plan also to institute in 1952 studies into the essentisl features of
the biology and ecology of the tunas, including required oceanographic work.
The program, as we foresee it now, may be summarized under about eleven
headingss B
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1952 Program (Assuming $33390U00 Appropriation)

Procure adequata basic laboratory equipment and basic aqulpment for field
work,

Continue field investigations of Central American bait species,
Continue regular bioclogical examination of tuna landings.

Continue gathering and analysls of past years' data on development of
fxshery and changes in fish stocks.

Institute system of interviews and log book records for current operations
of the fleet.

Conduct studies of tuna biology from commercial fishing vessels.

Compile and analyze exisbting data on the physical, chemical and biological

~-oeganography of the region from Cape San Iucas to Peru.

Develop means of marking tunas for studies of migration, growth and rate
of fishing.

Conduet limited observations at sea from chartered craft on:
Major projects:
(a) Sub~surface distribution of tunas.
(b) Physical, chemical and biclogical oceanography .
Subsidiary observations:
(c) Extent and time of spawning of tunas,
(d) Abundance of forage fishes in offshore waters.
(e) Feeding habits of tunas.
Develop and test specialized scientific equipment.

Cormence design of specialized high-seas research vessel for the Com-
mission's scientific work.

By way of providing further details on some of the abowe points in order

to present our ideas more fully, I may preseni the following informations



1951, Program Details

Studies of Central American baib species

The various problems with which we have to. dsal are not all of the same
degree of urgency. The most urgent problem, at least the one which seems to
involve the greatest controversy, is the determination of the status of the
sbocks of bait fishes, and the means by which they may be most effectively
wtilized by the fishery. It is proposed, therefore, that studies of the bait
resources be given hilgh priocrity. To start with, we must ascertain the
species used as bait and the places where they occur. We must commence
gathering data to determine whether the stocks of the several areas are or
are not independent of each other. Studies of these factors of ecology and
1ife history of importance to solution of the problem of maximum yield can
probably be most prafitably conducted by at first concentrating primaxrily on
one important and typical area., I should Judge that the Gulf of Nicoya is
most suitable for this purpose.

Field studies of biology of bait species of Central America will require
eventually a small vessel capable of rumning from one place to another in the
open sea, and with living accommodations for two or three persons. Such a
craft, however, is not within the budget limitations of 1951, and in any case
exact specifications should depend on a better knowledge of just what is
needed than we now possess., Means of collesting necessary bioclogical and
hydrographic material will be needed during 1951, however. It is therefore
planned to procure a small speedboat type of craft for use in the regular
studies on the Gulf of Nicoya.

Collection 2£ catch statistics and reiated data iﬂ Costa Riea

a. Collection of stalistics and data of past years

In order to trace the growth of the Central American bait fisheries;, to
understand the role of Puntarenas as a port of landing for tunas, and to
form a basis for establishment of a system of collection of local statistics
on current baiting operations of the fleet, it is necessary that we go inbto
the matter of existing records on past events in Costa Rica. Such records
may exist among government agencies or private enterprises of one sort and
another. How extensive or how useful they may be we will not know until we
look into the matter. At the very least, customs records of entries and de-
partures, records of bait permits, etc., will be of value, and it way bhe
hoped that more detailed information will develop as we look into the subject.

be Collection of data on current baiting opersilions and tuna landings

It is proposed to set about devising a suitable system of record keeping
on the vessels utilizing the bait fisheries to provide estimates of intensity
of fishing and catch of balt speciles. Such data is absolutely essential to
the management of the bait fisheries. With the cooperation of the fleet and
of local governmental agencies, it should be possibile to acconmpllsh this with
little difficuliy.
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Collection of biological information from examination of tuna landings

One of the major advantages in studying specles which are the objects of
a large commercial fishery is that the fishery is continually sampling the
fish populations. By drawing suitable sub-samples from these catches, many
problems in the life history and biology of the species may be investigated
cefficiently and cheaply. We plan; therefors, to institute in Puntarenas and
also in San Diego and San Pedro, as quickly as asvailable personnel and funds
permit; regular biclogical examination of samples of those catches, the dates
and localities of origin of which can be ascertained from the vessel masters.
Due to need 1o get the bait work started first, and due to the limited funds
at our disposal, it may be about April or May before such work gebts underway
at the California ports. The resulting data will provide means of commencing
stucles of age and growth, racial distribution; size at maturity, and spawn-
ing seagons and places of the tunas.

Preliminary studies of means of recording current operations of the fleet by
means of interviews, log books and catch stavistics

The single most vital phase of the Commission's work, if it is to sue-
ceed, is the establishment of a workable system of keeping hrack of the
- detailed operations of the fleet: the places fished, quantities and kinds
of gear operated, how much effort spent balting and the results thereof, how
much effort spent in tuna fishing and the catch. Such data are fundaméntal
to gaining an understanding of the dynamics of the fishery and its effects
on the tuna populations and bait populations. They are sbsolutely essential
to the realization of the objectives of the treaty.

In addition, the men of the fleet constitute a wast body of observers,
whose cbservations of the occurrence and non-occurrense of fish and of con-
comitant conditions of wind and sea, depth of water, currents, forage fishes,
etc., if systematically recorded, will furnish an excellent source of informa-
tion on the habits and behavior of the tunas,

The problem here is to obtain the cooperation of the men of the fleet by
(1) meking the means of obtaining the needed information -as simple as possible
(2) making any record keeping conform as nearly as possible to such methods as
already may be in use and (3) keeping the information from individual opera-
~tors confidential. It may be that some kind of log books will be the best
meana of getting the data we want, or it may be by interview with the vessel
masters and crews upan return to port, or a combination of the two. During
this year I hope only to make a good start toward ascertaining what may best
meol ocur requirements and toward gaining the cooperation of the fleet in this
project.

It cannolt be overemphasiszed that such data, and all other information on

individual enterprises, must be kept strictly confidentiai, that the scienti-
fic staff must not make them available to any person, government, or organiza-
tion except in a summarized form which will preserve the security of individual
enterprises.
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Compilation of statistical and other information on the past history and
' growth of the tuna ishery

Current catch statistics and related information on the operations of
the fleel are essenbial. In order to understand what is taking place cur-
rently, we musb, however, also have knowledge of what has happened in the past.
From the existing records we hope to be able to recapitulate the course of de-
velopment of the fishery, to learn something about the variations in abundance
of tunas and bait fishes, and something of the possible relation of changes in
abundance to amount of fishing and other factors.

Scurces of information to be explored with these purposes in mind are
(1) statistical records of the State of California (2) records of tuna can-
neries (3) log books and other fishing records kept by vessel skippers and
() articles in trade journals and newspapers.

We cannot hope to get very far into this project during fiscal 1951. I
believe that with the cooperation of the State's secientists, the eanners and
- the men of the fleet, we will be able o assess the possibilities and magni-
tude of the task, devise a system of procedure, and commence copying of exist—
ing records, I expect that gaining access to the past records of fishing ves-
sel operators will be a very slow task due to their natural reluctance to give
out “irade secretg.t

Here again it is imperative that the Commission adopt a firm policy
againgt revealing in any manner the records of individual opsrators Lo anyone
except those members of the scientific staff authorized to deal with such data.
Any breach of confidence may be expscted to dry up important sources of vital
information.

1952 Program Details

Procurement of adequate basic laboratory eguipment and basic equipment for
- ' S field work '

During 1951, in order to make possible the initiation of important re-
search projects; only the bare minimum of equipment for preliminary phases
of those projects will have been purchased. By 1952 we will hdve both the
need for and the preliminary information needed for the primary "tooling up"
of the investigations, An appreciable fraction of the funde this fiseal
year will be spent for the basic equipment and faciiities needed for our
sclentific work ashore and at sea; including a small bui adequate and sea-
worthy boatl for the bait studies.

It is to be hoped that the return of priority procedurs on procurement
of scientific gear and general price increases do not throw completely awry
our plans and estimates for procurement of equipment in fiscal 1952,



Compilation and analysis of existing oceanographical data

The tunas, being high-seas pelagic fishes, are influenced in thelr dis-
tribution and behavior by the properties of the ocean in which they live to
a much greater exten' than species which live on the bottom or close inshore.
The space and time variations of the physical, chemical, and basic biological
properties of the sea are, therefore, at least as important a frame of refer-
ence as the geography of the region of study. If we are to arrive at an un-
derstanding of the variations of tuna catches and their causes, we must there-
fore have a good knowledge of this oceanie frame of reference for our observa-
tions of the tunas themselves. The first step in this dirsction is the study
of the oceanographic data which have already been gathered in the past from
the region of interest to us. Although theése ars not extensive, thelr study
will give a basis of planning as efficiently as may be possible the observa-
tions needed to be made by the Commisgion. This task should be compleled by
mid~year and form a basis of planning such initial oceancgraphical work as we
may wish to conduct during the latter part of the year.

I have arbitrarily indicated Cape San Lucas to Peru as the Limlts of the
ses region to be studied by the JATTC, on the following bases {1} This in-
cludes the major part of the region of the present fishery for yellowfin and
skipjack. (2) The region north of Cape San -lucas is under rather intensive
study already by the Sardine research program. The occeanic circulation up o
perhaps 500 miles offshore will require to be investigated. We cannot, of
course, hope to cover in any detail this wvast reglon in our own vessel work,
but shall necessarily confine such studies to general surveys plus such criti-
cal studies of selected areas as may be required.

Development of means of marking and recovering tunas

The need for tracing the movements and growth of individual tuna and for
measuring directly fishing intensity is so great that a special effort is war-
ranted teo develop a suitable means of marking and recovery of tunas for such
purposes. Methods of marking employed in the past by Huropeans, American,
and Asiatic investigators have been singularly unsuocessful and it is, there-
fore, believed that an intensive research effort will be requirsd to solve
this problem. Several unitried possgibilities for doing the job suggest them-
selvess they should be evaluated, together with any other new methods that
can be devised. Trials of marking methods may be conducted from commercial
fishing vessels or from the Commission®s chartered vessel (see below) inci-
dental to other work.

Vesgel operations from chartersd eraft

Vessel operations during 1952 are plamned Yo consist of limited studies

of important problems which cannct be approached otherwise. Hecause of the
necessary delays in acquiring scientific equipment needed for work at sea,
and becauss of the need for antecedant surveys of available information with
regpect to oceanography, we do not contemplate more than four or five montha
of vessel operation at the mogt.
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-~ Until we have some better knowledge of the exact kind of vessel and -
equipment needed for the Commission‘s high-seas research work, it would be
unwise to proceed to acquire a ship of our own. It 1s, therefore, plamed
to conduct the Commission's vessel work from chartered craft untlil such time
as we are in a position to specify rather completely Just what we require.
This, however, has the disadvantage that we are limited to the use of equip-
ment of a portable or semi-portable nature. Equipment requiring permanent
installation or requiring special modifications of the sitructure of the ves-

" sel for its employment is interdicted.

I tentatively plan that our limited vessel work will be confined dur-
ing 1952 to two major projects, incidental dats being simultaneously gathe
ered on four subsidiary lines of investigation,

Special filshing trials should be conducted, employing sub-surface long
lines, to determine whether there is, in deep water, a population of large
yellowfin tuna not generally available to the surface fishery. From the re-
sults of commercial fisheries conducted by the Japanese in the Western Pacifie,
from results of similar commercial fisheries near the Hawailian Islands, and
from the investigations of POFI in the Central Pacific, it appears that there
is a size-connected vertical movement of this species. The surface fish, as
_ off the American West Coast, are relatively small specimens; at the same time
desp-~set long lines capture fish of much larger size and but few cof the small
sizes Taken by the surface fishery. Studies of age and growth from size fre-
quencies both off Central America and Hawaii indicate that the yellowfin tuna
are very rapid growing and that the surface fishery is operating on only two
or three youngest age classes, the older fish being mostly deep and not gener-
ally available bto presont fishing methods. The determination of whether or
not there is in sub-surface waters a stock of large, older tunas not being ex-
ploited by the fishery is of the highest importance to our understanding of
the problem of management of this fishery to obtain maximal yield. The experi-
ment required to determine this is adequate sub-surface fishing by means of
tuna long lines. Plans are being made to conduct such experiments during
1952 from a sultable chartered vessel.

Studies of the current systems, distribution of important chemical con-
stituents, and studies of blological productivity will probably be desirable
to be commenced during 1952, Details of these studies cannot be forecast at
this time, since they are dependent on a careful review of information already
available but not studied from the fisheries standpoint. We shall proceed,
however, concomitantly with this review of existing data te accumulate basic
equipment required, and to develop plans for making necessary observations at
sea from chartered craft.

At the same time the Commission's vessel work ig being conducted on these
projects, it will be possible to accomplish incidentally s good deal on some
other lines of investigation. By meansg of plankton hauls for tuna eggs and

larvae, and by means of night-light fishing, we may expect to gather material

toward an understanding of the spawning habits of the various tuna species.
From night-lighting and perhaps by other means, we may form some idea of varia-
tions of abundance of tuna "feed" with other factors, Data on feeding habits
of tunas will be forthcoming from examination of stomach contents of specimens
captured long-lining and caught by incidental trolling when engaged in
oceanographic work; these data will be of value to supplement 1nformatlon
gathered aboard commerclal vessels,



Development and trial of specialized scientific equipment

One.of the reasons why high-seas fisheries raesearch work is so costly is
the time it takes to collect the material required from vastb areas of the sea.
Another reagson is the time and manpower required ashore to #process® the col-
lections and data gathered at sea, since we usually arrive at our solutions to
problems in fisheries and oceanography by rather involved inductive processes
depending on indirect measurements.

The importance of improved instrumentation to speed this work, which is
going to be covering some 600,000 square miles of ocean and some 1,500 miles
of shore line; is very great., For this reason we should, I believe; give
specific attention to this matter and devole special effort to devising and
testing improved equipment required.

Design of ﬁighmﬁsas research vessel for the Commission's work

There are definite limitations to the work we can do from chartered wves-
sels. For example, effective sound-ranging gear, which will probably prove to
be one of the most valuable tools we have for measuring abundance of tuna
schools by direct means, must be buill into the ship. Other squipment, such
asg plankton towing gear, hydrographic collecting gear, shipboard chemical
equipment; etc., can be made portable or semi-portable, bul a good deal of ef-
ficiency is gained by a permanent installaticn. Most important, howsver, is
that chartered craft are, of necessity, vessels which have been designed for
comnercial fishing, or at least for some other purpose than the uses to which
we will put them, and therefore cannot possibly be ap effective as & vessel
spocifically designed for the purpose for which it is to be used. A tuna
¢lipper, for example, is wonderfully well developsd for fishing for tunas off
Central America with live bait, but it is a very poor ship for doing physical
and chemical oceanography, or fbr plankton work, and iLs almost useless for
long=line fishing. A halibut schooner type of vessel is preferable for all
these purposes; but the quarters are not properly arranged for troplcal living.
I have had a good deal of experience using vessels for purposes other than’
those for which they were designed and I am convinced that it 1s very wasteful
of funds over even a short period.

We should not, however, ge into vessel construction until we know exactly
what functlons we want our vessel to perform, and the operational characteris-
tics required to perform them. For that reason we should depend on chartered
craft for essential sea work during 1952 and 1953. We should learn enough of
the requirements, however, to commence design of our own vessel during 1952,
and request funds for completing the design and letiing a contract for con=~
gtruction the following year, fiscal 1953.

After some discussion of the program, the motion was made, seconded and
unanimously carried; That the research program as presented by Dr. Schaefer
for the remainder of this fiscal year, and for the fiscal year 1952 (July 1,
1951 to June 30, 19%2) is approved and adopted.

The meeting adjourned at 12:00 noon to reconvene at 2:00 p.m.
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The afterncon sesslon opened at 2:25 p.m. with the Commissioners and Dr.
Schaefer present. Chalrman Cardona-Cooper presided and called the meeting to
order.

Budget for fiscal 1951. Dr. Schasfer stated that inasmuch as the Com-
mission's work had not been started until Januvary 1, 1951, the requirements
were somewhat less than the budget adopted at the first meeting on July 18, .
1950, He suggested that the revised budget figure be adopted by the Commism
slon. Thereupon, there was made and seconded the following motion, which was
unanimously carried: That the budget for that part of the fiscal year begin-
- ning January 1 and ending June 30, 1951, be adopted in the total amount of
$59,103.00 of which the United States share is §#57,626.00 and the Costa Rican-
share is §1,477.00,

Budget for fiscal 1952, Director Schaefer stated that the budget for
1952 had been originally proposed in the amount of $370,320 but had not been
approved by the United States Government in the total amount submitted be-
cause of the defense program and other considerations. He stated that the
figure approved by the President of the United States and now pending befere
the United States Congress for the United States share is $332,000. During
the following discussion 1t was brought out that the Costa Rican share will
be an amount in addition to the $332,000, computed at the ratic to be adopted
in accordance with the terms of the Convention, namely, the comparative utili-
zation of tuna by the two countries. Dr. Schaefer stated that the reduction
in funds would be absorbed by a shorter period of vessel operation and post-~
ponement of purchase of some equipment. The Chairman explained that the
97 1/2 == 2 1/2 ratio had been adopted as a temporary basis due to the lack of
statistics bubt that since the July meeting some computations had been made and
that he now felt the division of expenses could be made in accordance with the
terms of the Convention. Thereupon, it was moved, seconded, and unanimously
carried that the budget for the fiseal year ending June 3U, 1952, should be in
the amount of §$332,000 as the United States share with the Costa Rican share
to be added to that amount and to be determined in accordance with the terms of
the Convention. ‘

Headquarters in the United States. The Chairman asked the Lirector to ex=
plain why headguarters should be located in or near San Diege, California. The
Director explained that both San Pedro and San Diego, California, had been con-
sidered as possible sites. He stated that San Pedro is crowded at the present
time and to his knowledge there was not readily available suitable space in
San Pedro. The Scripps Institution of Oceanography located in La Jolla which
is near San Disgo has made an offer of suitable space, and has made available
temporary quarters at its Field Acotivity on Point Loma. The Commigsion expects
to work in close coopsration with that Institubion and to use some of its fa-

cilities, dincluding library and educational facilities. A further considera-

tion is that San Diego has a majority of yellowfin and skipjack tuna landings,
and prcbably the majority of the masters and owners of tuna vessels with whom
the staff of the Commission will be dealing reside in San Liege. Thereupon,
the following motion was offered, seconded, and unanimously carried: That the
headquarters office and laboratory of the Commission be established at a
suitable place in the vicinity of San Diego.



Establishment of a regional office in Costa Rica. Commiszsioner James
pointed out that it was obvious from the progrém &s ocutlined by the Dirsctor
and adopted by the Commission that much work wowld have to be dene in Costa
Rica and for that purpose a regional office and laborstory would be necessary,
for which the port of Puntarenas would be most sultable.. It was further
pointed out that the Commission at its meeting in Coronade July 18, 1950, had
expressed its intention of having a regional headquarters at Puntarenas. It
was thereupon moved, seconded, and unanimously cerrieds That the action of
the previous meeting be formally approved and ratified and that reglonal head-
guarters be established at Puntarenas. '

Time of annual meeting. Commissioner Sloan pointed out that the Conven-
tion required a meeting of the Commission to be held at leasi once each year
and that in order to have the Commission budget prepared and adopted in time
for presentation to the United States Covernment in accordsnce with its bude-
gebary procedures it would be well to hold that annual meebing not later than
August 15 of each year. It was thereupon moved, seconded, and unanimously
carried: That the regular annual meeting of the Commission be held at a place
and specific time to be decided by the Chairman in consultation with other
Commissioners, not later than August 15 of each year.

. Bank sccount in Costa Rica, Commissioner Payne presented a prepared
motion which was seconded and unanimously adopted with one .changes namely,
"(Colones)! to be added after the word Wfunds" in the motion., The mobien as
adopted read as follows: That the Director of Investigations is aubhorized
to open an account in a Costa Hican Bank in which shall be deposited such
funds as may be necessary to pay for materials and services payable in Costa
Rican funds (Colones); he is further authorized to purchase with the Commis—
slon's United States funds on deposit in San Diego, Coste Rican funds as re-
guired for these purposes,

Confidential nature of individual records., There was some discussion
during which was stressed the strict necessity of maintaining the absolutely
confidential nature of records of individusl boat operators, canners, and
other persons. It was pointed out that there would be extreme reluctance on
the part of vessel operators to furnish detailed information unless they were
agsured that the records would be kept in strictest confidence. It was also
pointed out that the boat-catch records of the State of California were re-
quired to be kept confidential. The following motion was therevpon made,
recorded, and unsnimously carried:] In order to ensure the confidential
character of records of cateh. statistics of individual tuna boats, records of
fish receipbs and other records of individual company operations, and all
other similar records regarding individual persons, companies, or enterprises,
the Director of Investipgations is instructed to keep such records at &all
times in secure storage and to permit access to them only to those members of
his staff working with them in the conduct of the scientific investigabionss

these statistical and other records will under no circumstances be made
available to any other person or agency except in the form of general sume
maries which will preserve the security of the operationg of the indiviéhalo:]



Approval of agreement with Scripps Institution. A form of agreement with
Seripps Institulion of Oceanography, which had been previously read by all
Commissioners, was discussed. Commissicner Sloan moved to dispense with the
reading of the agreement and fhis motlon was seconded and unanimcously car-
ried. Thereupon, it was moved that the agreement with Scripps Institution,

a copy of which 1s in the possession of all Commissioners, be adopted, and
that & copy of the agreement be entered in the record of this meeting. The
motlon was duly seconded and unanimously carried. In discussion the question
wag then raised whether the Chairman should be specially authorized to sign
the agresment on behalf of the Commission. Thersupon, it was moved, seconded
and unanimously carrieds 'That the Chairman be authorized to execute the
agreement for and on behalf of the Commission.

Gommissioner Bennett stated that the Commission appeared to have com-
pleted the business before it. He sald he thought great credit was due to
Chairman Cardona-Cooper and to his fellow members of the Costa Hican section
for having so well arranged the program of the meeting and having handled it
so capably that the Commission was dble to transact its business expedi-
tiously and to complete the agenda with unanimous action on all fthe items in
much less time than had been anticipated. He extended on behalf of his fel-
low United States Commissioners, Dr. Chapman and Mis: Davies, his compliments
to the Chailrman for all that he had done in these respects. He also, on
behalf of his United States colleagues, made formal expression of appreciation
for the most courteous reception that was extended by President Ulate, Minister
of Foreign Affairs Behandi, Minister of Agriculture Volio, Minister of Finance
Hernandez, and other public officials, citivens of Costs Rica, and representa-
tives of the fishing industry. He said the United States ssction had heard a
great deal of the beauties of Costa Rlica, the fine people who are her citizens,
and that all the visiting Americans had had the delightful experience of not
teing disappointed ~~ in fact;, he said, they would leave the country with
higher respect because of all that they had seen. He asked, on behalf of the
United States Commissioners, Dr. Chapman and Miss Davies, that upon his return
the Director of Investigations write to the President and to the Ministers who

have extended these courtesies and convey to them the gratitude and apprecia-
vion of the vislting Americans,

The other members of the United Stales section conecurred in these ex-
prasgions and in the request. .

Chairman Cardona-Cooper responded by thanking the United States Commise
sloners for their visit, by which he said he felt highly honored. He said
that he and his fellow Costa Rican Commissioners had tried to reciprocate in
such small way as they could the sfforte which the Americans were making in
asglsting the welfare of such an important industry for the country of Costa
Rica, in undertaking the work of these scientific investigations. He thanked

the United Stales Commissioners again for thelr efforts and asked that they
uncderstand that their very kind words were highly apprecialted. He expressed
the hope for a very successful enterprise,

Upon motion duly made, seconded; and unanimously carried; the mesting
thereupon adjourned.



APPENDIX & - DETAILS OF RESEARCH PROGRANM

The fighery conducted by United Stetes vessels for the tropical
tunas of the Eagbern Pacifdc has grown with greab rapidity during the
years since the end of the last war, increasing in intensity in the reglons
previously fished and expanding both offshore and southward to ONCOMPASS
an ever-inoreasing area. At the same time, several Central Ameriocan and
South American countries have begun to daevelop local fisheries for the same
species, the products of which are mostly exported to the United States.
The result has been an increase in the landings of yellowfin and skipjack
tunes from 121 million pounds in 1945 to 318 million pounds in 1850, with
& further increase in the making in 1961.

This inoressingly intense tuna fishery has not been without effect on
the nature of the fishery. There iz evident increasing competition between
vessels in the more frequented fishing areas. There has been, during the
last Ghree years, a reguler and persistent increase in the fraction of sabch
composed of skipjaok which are somewhat less desired than yellowlin tuna.

At times the fleet suffers from difficulty in obtaining the bait fishes
required to catech these tunas. None of these are in themselves indicatiive

of harmful effects on the fish stocks, but they do point out that the
industry has grown to the point where it is imperative that knowledge be
gained of the nabure and extent of the fish resources on which the fishery
depends if further development of the fishery 1s to be most productive. The
rational wutllization of the bait and tune sbooks to produce maximum yields
may become e pressing economic and political problem at an esrlier date then
we now realize. 8uch rational utilization depends upon the application of
extensive kuowledge of the biology, ecology and population dynamios of the
ture and bait stocks. This knowledge we do not now possess; it is the mission
of the Commission's solentific staff to obbain it.

Briefly, the objectives of our research program are to determine for
the stocks of yellowfin and skipjack tuna, snd For the stocks of bait-fish
in the Eastern Pacific, how they fluctuate in abundance and in availability
to the fishery in response to (1) variations in conditions of the environment
and (2) veriations in the amount of fishing. When we know these things we
will be able to accomplish the purpose of the Treaty ™o facllitate meinbtain-
ing the pepulations of these fishes at a level which will permit maximum
sustained cabtches year after year.' This is, however, no simple problem
possible of a quick solution.

The attaimment of the objectives of our resesrch progf&m requires

that we determine if each species-is composed of s single stock, of a

number of semi-independent stooks, or a number of completely independent
sbocks. If a species is composed of & single stook, fishing in one part of
The fishing area affects the abundance of the species of btuna or bait-fish,
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as the case may be, in all p&rta of the fishing area. If, on the other hand,
there are a number of independent stocks, the reduction of numbers of one of
them by fishing or natural fluctuations will have no effect on the others.
Portial mixing of semi-independent stocks is an inbermediate condition which
is possibly the situation among the tunas, in which case fishing on one stock
has limited effects on others.

We must obtain a rather complete knowledge of migrations, growth, age,
spawning habits, feeding habits, schooling behavior, and other factors in the
biology of the various species of tunas and bait fishes, in order to arrive at
an understanding of the effects of the fishery on ke sbocks. The sbundance
of a spscles and the yield of the fishery for it are the products of ocomplex
interastions of the speuvies with its enviromment and with the mamner of
application of the fighing effort. We cannot evaluate catch daba in reapect
to determining the condition of the fishery until we obbain st least an
slementary understanding of these interactions, which involves a knowledge
of importent datails of the 1ife history and biology. -We cannct even correetly
formulate the problem of measuring sbundance by means of oateh dats except
in the light of some knowledge. of the life history of the species. concermed.

It is needful that we obtain a good knowledge of the ocean currenb
systems and obher factors of the occeanic environment in whioch the tunas live
slnce, being high-seas, pelagie fishes throughout their life cycles, the
conditions of the ocesnic snvirénment are importent determinants of changes
both in abundance end in relative availability to the fishery from year to
year, as wsll as of diffareﬁeaﬂ in produchivity of different parts of the sea.

Finally, in order tc«d@termine the opbimum yields which may be cbtalned
from the btuna fisherises, we must khow for the stoocks of tunas and of bait-
fishes how a given amount of fishing affects the stock on which it is applied.
Most important, we must be able to measure these things quantitatively with
sufficient acouracy to enable us to relate changes in size of stock te
specified changes in the intensity of fishing or to specified variations in
environmental faoctors.

Sterting, as we are, with almost no knowledge of the most important
aspacts of the biology of the tunas and bait fishes, with a poorly recorded
fishery, in a region of the sea which is less well know than any other area
between the Bering Straits and Chile, this seems a formidable problem. It
will certainly take time to solve it. We do know, hewever, how to go aboub
solving it, what avenues of research to follow to find the facts we need.

‘The program of investigations plamned for fiseal 1851 and 1952 was
designed to ™00l up® the investigations and to make a stert on the several
averues of research which might be expected to lead to the knéwledge required.
Because of delay in the 1851 financing, we have, to date, made only a small

stert on two or three lines of study. These, however, have been most
siimulating in the vistas which they open to us. For example, the work we
have been able to do has revealed a wealth of most important data among the
uncollected records of the fleet which will be useful in measuring chauges

in abundance and yield over & series of some years, both with regard to tunas
and bait fishes. '
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Yhe research program during fiscal 1953 will be a natural and logical
development of those lines of invesbigation commenced in 1951 and 1952, We
cannot at this time, of course, predict whiech lines of investigetion will
prove most frultful. Our job is to discover, regarding the populations of
tunas and bait fishes, the fasts which are required to undersband the
relationships of the fishery to the size of stocks and to the vield., We
must, therefore, proceed from one fact to the next, following where successive
discoveries lead us. Tor this reason, our program, like all productive
solentifiec progrems must meintain very great flexibility to adapt iteself %o
the results of the gbtudies as they progress.

Tt was expecled that during fiseal 1952 we should have practically
completed-the procurement of basic equipment for laboeratory and field work,
and that we would have made considerable progress on studies both ashore
and at gea. Due to the extensive delsy in funds for 1951, and the almost
disasirous reduction in the budget for 1952, very great curtailment of plans
has been mandatory. Specifically, we must delay until 1953 the procurement
of practically all equipment (including a boat for bait studies) and mush
eliminate all work at sea, except possibly some very limited preliminary
studies in co-operation with Seripps Institution of Qceanography, and all
sbudies of tune biology. Bssentially the 1952 program under the reduced funds
aveilable must be out to approximately that outlined at the first Commission
meeting in July 1950, less studies of tuna bioclogy.

In order %o develop the invesbigations during fiscal 1953 to the extent
necessary to discharge the Commission's obligations under the Treaty, it 1s
estimated that we will require a budget of $424,000. in that year.

The program of investigations contemplated for 1958 with this amount
of funds may be considered under the following headings:

1) Compilation and analysis of catch statistics, log-book records,
and other data regarding the bait fisheries and tuna fisheries, in order to
study success of fishing, chenges in abundance and yield and shifts in areas
of baiting and fishing.

2) TResearch into age snd growth, rates of mortality, maturation and
spawning, racial composition, feeding habits, schooling, and other important
aspects of the bioclogy of the tunas by the follewlng means:

(2) Systematic quantitative sempling of the commercial landings

(b) Studies aboard commercisl fishing vessels

(e) Speeial studies et sea from research vessels

() Collection of special data by our own or co-operating observers
in eritical localities

_ 3) Tuna~tagging studies to determine migrations, degree of independence
of stooks, and degree of exploitatlon by bthe fishery.

4) Investigations of the life histories and ecology of the several
species of tuna-bait fishes, and studies of the relatlonships of the fisheries
to the sboeks of bait fishes.
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5} Investigations of the cceaniec circulation and other aspecls of the
physieal, chemical and biological oceenogrephy, and the relationships thereof
to the abundance and behavior of the tunas.

1263 Program Debails

1) Compilation and mnalysis of catch stefistics, log-book records, and
other date regarding the bait fisheries end tuna fisheries, in order to study
changes in abundance and yield, success of f:shxng, and shifts in fishing and
baiting areas.

In order to study changes in the size of a fish stock in response to
changes in amount of fishing and variations in envirommental facters, and the
yield which may be cbbtained by the fishery a% various levels of stock, what
is kmown as the "population dynamics™ of the stook, we must be able to
measure the stock and measure the yield. Such measurements are possible
by means of proper interprebation of detailed records of the operations of
the fleet respecting areas fished, amount of flshlng, and yleld obtained -
both the total yield and the yield per unit of fishing effort. From the
analysis of sueh records covering a period of years we can determine how
the stock has changed in sbundence from year to year, how the fishery has
developed and expanded to new grounds, and we can relate these changes Lo the
intensity of fishing and total catch.

It is necessary that suitable data of this sort be available over a
considerable series of years. Since compilation of current data would thus
require many years to give us the materials needed, we always hope to find
available records of the past which may be useful for research on the-
problems of populabtion dynamics. Therefore, one of the first things we have
done is to survey this possibility in the case of the tuna and buna-bait
figheries. 1t has been discovered that among the olé log-books of the tuna
fleet is & mepgnificent body of data for the quantitative study of the fishery
for yellewfin and skipjeck tunss and some informetion, albeit not very
complete except in a few instaneces, on the fishery for bait species. Records
of the canneries® fish recelpts by individual bosts also constitute a useful
body of data for study of changes in abundance of tunss. The statisbical
records of tuna landings compiled for many years by the State of California
will also be very useful to us,

Important as are the records of past years, even more important is the
sollestion of detalled information on current operations of the fleet. Indeed,
ag I have pointed out before, the establishment of a workable system of
gathering detailed information on current fishing activitles and resulbs is
the single most importent phase of our work, We have, therefors, given the
problem of devising and establishing such a system highest priority. It is

gratifying to be able to report that the development of a log-book system

of gathering detailed data on both bait and tuna fishing is meeting with a
very high degree of co-operation from the men of the fleet. The working

of such a system depends, however, on the constant attention of representatives
of the Commission of & caliber that will develop and deserve the confidence

of the vessel masters. For this purpose we will require port contact men

both at San Pedro and San Diego.
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The collection of the vast amount of evailable data on past and ourrent
operations of the fleet and the analysis thersof to develop measurements of
abundance, and to devise a retional and useful theory of the response of the
tuna stooks to fishing, will require the atiention of several of our scientific
staffand a number of clerical workers. Most of the preliminary compilations
should be completed in fiseal 1952 and some worthwhile results be fortheoming
during 1953,

2) Research into age and growth, rates of wortality, maturation and
spawning, raglal compositien, feeding habits, schooling, and other important
aspecty of tuna biology.

Before we can arrive at an understanding of the responses of the
tune stocks to changes in the environment or to variations in intensity of
fishing, we must know a good deal sbout the lives and behavier of the fishes
which compose the stocks. PFirst, of course, we must know just what stooks
we are dealing with; whether each species is composed of a single stock or
of a number of independent stocks, or perhaps a number of semi-independent,
pertially inbermixing stocks. Then we must also discover how these stooks
are replaced by birth, growbh, and death. To understand how the abundance
ig influenced by natural conditions in the sea and by the impect of the
flshery, we must find oubt & good deal about the behavior of the tunas -
such matters as feeding, aggregation into schools, variable distribution
in-the gea according to slze, and so forth. The many elements of the biology
and life history of the tunas will be approached by colleection of materials
in a number of ways:

(a) Systematic quantitative sempling of the commsralal landings
at San Pedro, San Diego, and Punberenss

The existence of & large exbensive commercial tuna {ishery
greatly aids our scientifie studies by bBringing in to port
large samples of the tune populations it exploits, from

which we can draw representative sub-gemples for the study

of some of the important phases of the biolegy. In

partioular, by this means we mey obtain materials for study

of racial composition (independence of stocks) by meeans of
morphometric analyses, for study of growth and age, and

for determination of age and size of maturliy and time of
spawning. The collection of these materlals involves the
careful systemabtic sampling of the tHunam landings, This work

is planned to be done partly in co-operation with the California
Fisheries Laboratory which is gathering some market-measurement
data at present.

(b) Studies aboard commercial fishing vessels

A good many aspects of tune biology cannot, of course, be
approached from work on the shore. In order to sbudy such
things as schooling behavior and feeding habits, observations
mist be made at mea. For the collection of some kinds of
morphometric measurements, freshly-caught tunas must ba
employed. Very young larval and juvenile tunas are not taken
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commerelally so must be collested by the scienbific worker
himself. The sams is trus of the collectioca of natural
tuna~food organisms. To a degree, at least, it is possible
to do this sort of thing from commercial fishing eraft in
the course of their regular work by sending out speeial
seientifiec obwervers aboard them. It is planned to utilize
this posaibility to the fullest exbient, sinee this offers a
means of gothering very large quantities of useful data and
materials at small expenss.

(¢) Special studies at ses from research vesselg

There are, of course, & good many kinds of informetion whish
we require regarding the biology and life history of tunas
whiech can be gathered neither ashore nor from commercial
fishing vessels. For such things we must rely on work ab
see from research vessels. For example, we need to find

out whether there exist stocks of tunas at depths not fished
by the present fishery (as discussed in our 1952 progrem),
and whether the tuna populations exbend well offshore beyond
the relatively narrow belt now exploited by our fishermen,
This can be done only from vessels particulsrly engaged in
such btasks.

These projects are of basic importance, because we need to
know whether or not the fleet is exploiting the tuna stocks
completely in its present srea of fishing, which conslists
essentially of the surface waters within 200 miles of the
shore. It is particularly important to ascertain whether in
the Bastern Pacific, as has been found true in the Wesbtbern
and Central Pecific, bhere exist in deep, sub-surface walers
populations of large, old yellowfin and b?fsysd tunas, whioh
in our area would be little subjected bo fishing by present
methods, and btherefore, might constitube an untouched brood
sbock.

Similarly, the collection of tuns epggs and larvas tc determine
extent of spawning requires the employment of speeial collect-
ing gear and a ship to use it from. Knowledge of extent, in
space and time, of spawning is importent, because considered
together with other kinds of informstion, it furnishes a basis
of estimebing in a preliminary fashion the likelihood of
encountering in the tuna fisheries large fluctuations in year-
class strength of the sort which give rise to large variations
in production of some heavily exploited fisheries, such ag
that for the California sardine, and which may be of wajor

importance to the tuna fisheries as they become more intense.

Soms of these things can be done in cormection with the vessel
work involved in studies of physieal, chemical and blologieal
oceanography (see below), some must rely on speeisl cruises
with fishing craft of suitable Ltype. We eannot, of course,
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plan these things in final deteil wntil we have at hand theé
results of our 1952 work. It may be estimsted, however, that

we will require aboub two months wessel operation for studies

of biology and distribution of adult tune and balt species, nnd
three months vessel operations for oceancgraphical studies, _
and studies of tuna eggs and larvae and of tuna-food organ&smﬂ,
during 19563,

(d) Collection of special data by our own or coe-operating.
observers in critical localities

For the elucidatien, in partiecular, of the problem of the
geographical limits of the tuna stocks {(amd perhaps alse
the bait stocks) supporting the fisheries covered by the .
Treaty, it will be neceszary to obbain, measuremsnts and
specimens fromAreg;ans not normally visited by our fishing
eraft. These data may be obtained in some instances by
co-operating deientists in other agencies. In obther plates
it will be necessary for our own sclentists to gather the
required data and apeclmans,

In this connection should be particularly mentioned the
Important preblem of debermining whether the tuna stoecks of the
Bastern Pacifiec are or are not independent of those of the
Central Pasific - whether the yellowfin and skipjeck populations
of the comsts of the Americas are or are nobt continuous with
those of the Marquesas and Tuomotos. Morphometric data from
the last mentioned areas are required to ocompare with similer
data from our ares, smd thelr collection mey require special
efforts by our sbaff. This vroblem is of very great importance
both. from the standpoint of -management of our tune fisgheries,
and from the standpoint of internetionael relations respecting
the fisheries of various areas of the Pacifiec.

3) Tuna—tagflng studies to determine growth, migrations, degrea of
independen@e of ooka, and degree of explcltaﬁlon by the fishery. . ’

As discussed above, the determination of bhe degres of indepandence of .
the tuna stocks is & matber of fundamemtal importance to the assessment of
- the condition of the fishery and to its rational exploitation and menagement .
The problem of determining independence of stooks may be approached by
comparison of measurements of series of specimens from different areas, but
the results of such studles are seldom entirely oonclusive, because sbatistiocsal
differences in measurements of fish from different areas does not precluds
some degree of migrabion between them. It is important, therefore, to mlsgo-
obbain information from the movements of marked specimens to debermine - hhﬂ44444444447

rate and degree of ,such migration between areas. The study of migrations by
means of marked individuals is also importaunt in order to elucidate any
regular patlerns in the migrations of the members of & sbtock, such as those
connected with maturation and spawning, seasonal changes in feedmng areas,
movements in responss to seasonal oceancgraphic changes, and so forth,.
Knowledge of the migration patbterms of a tune speecies is a necessary element
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in considering the manner in which the fiahef% affects the stock. It is

also possible by means of marking and subsequent recovery of individuals o
obbalin direet measurements of rabes of growbth at different sizes. This,
indeed, may burn out to be the best means of meaguring growbh in these tropleal
pelaglc species where the methedology applied to fighes of ncorthern latitudes -
reading of age by marks on scales or other hard parts - seems to be impossible
or uncertain of applieation. Finally, by means of large-scale, guantitative
marking experiments it may be possible to sstimabte the degree of exploitation
of the tuna stocks and, by eonsidering this btogether with statiatics of total
catch, to arrive at estimates of the numbers in the ses of tunas of catchable
size.

The marking or btagging of btunas is a matter of great diffieulty because
of the large size yet delicate mabure of these fishes. It is belleved to
be possible, however, and we regard the development and applisation of tagging
or marking methods to be of highest importance to our resgearch program. Since
it involves, of necessity, work at sea, it is a relatively costly undertaking
evenrr in the initiel stages. The extent and value of information to be.
cbtained by this means, however, most certainly justifies the expense involved.

If it is possible to develop a sultable, simple means of marking btunas
which may be employsd by the men of the fleet, it is highly probable that a
very exbensive program may be conducted at little expense by interesting a
mimber of the captaine of commsrecial seiners and balt-boats in marking and
liberating & series of tune each voyage. We must be certain, however, that
the mark employed would result in a reasonable number of reccoveries, since
we could not expect to maintain the interest and confidence of the persons
concerned unless the program wore sucoessful, Therefore, 1t 1s necessary
that & marking method be developed and thoroughly tested by our sclentifie
sbalf before such an extensive program is eonsidered.

The budget estimates for 1953 eqv1saga that it will be possible to
develop a suitable btag or mark and apply it in a preliminary tagging program
of moderate scope - something in the neighhorhood of 3,000 specimens.

4) Investigations of the life histories and ecology of the several
species of Guna-bait 1 ishes, and studies of the relationships of the figheries
to the stocks of bait fishes

The catehing of tune employiung live-bait sccounts for 80% of the landings
of yollowfin and skipjack tunas. The supply of bait is, therefore, of highest
importence to the tuna fisheries. Large fluctuations in bait popul&tions
which have oceurred in the past, and may be expected to oceour in the future,
pose questions as to whether they are dus to natural causes or over-fishing.’
In the latter omse, it is important to determine how the maximum yield may be
obtained frem each stock of bait fish., In the former, it is importent to be

able to understend what natural fastors cause the fluctuations and, if possible,
bhe able to forecasl them.

Just as in the case of the tunas, the problems presented by the rational
utilization of the bait-fish stocks require that we obbain a detailed knowledge
of the life-histories and ways of life of the specles concerned, that we
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determine the independence or inter-independence of stocks of different

baiting grounds,

that we obtain measurements of abundance and oabeh, in

order te procaed Ltoward the goal of determining what yield may be obtained
from each of the several balt stocks on a susbained-harvest basis.

The program of research on bait species involves four phases:

(s)

(b)

Studies of biolegy and ecolegy of bait species in the Gulf of
Nicoya and adjacent baiting areas by staff sclenbists at the
leboratery at Punbarenss. Inbensive studies will be conducted
of the ecological conditions of the Gulf in relation to the
abundance, behavier, repredustion and growth of anehovettas
and other balt species there. By meens of pericdic visits

to adjacent baiting areas, sush as the Gulf of Fonseca and
Panems., the findings in the Gulf of Nicoya mey be related te
conditions on other baiting grounds.- '

Colleotion of specimens through the so-operation of the fleet.
Gollectbion by the fleet of random samples eof hauls of figh
taken for bait makes poseible mueh wider coverage than is
possible by any obher means. BSuch samples, of course, are
composed only of those sizes taken for bait and at only those
seasons when the fleet is using the baiting areas in guestion.
Such samples, however, are of value for studies of racial
affinities of bailt populations, ape and growbh, and possibly
time of spawning and size at spawnlng if the fishery operates
on mature fish. Such samples are also important for debermining
just what part of the stoek, with respect to fish sizes, the
tuna flshery oxploits.,

Compilation and analysis of 1og-book statist&cs of bvaibing
operations of the tuna fleet to debermine the quantities of
different species of bait fishes taken by individual boats

esch yesr from various areas, in erder to messwre changes

in sbundance in different areas, botal qu&nhitles of bait

used from each area, and seasonal as well as annual fluctuations
in the availability of the bait supplies. These cabtoh statisties
are fundamental to a proper understending and menagement of the
bait f1sheries, beoause they are the best means of measuring
objectively and quantitatively the fluotuations of abundance
vield, and Intensity of Pishing from year to year on esch baiting
ground, and so arriving at an understanding of the relative
importance of flshing and natural causes of martaiiﬁy, and of
gventually arriving at some estimate of meximum expected yields.

. Both in this phase of the bait-fish sbudies and the preceding

(a)

one, the excellent co-operation being given by the tuna fleet
is of ubtmost imporbtance.

Marking programs to determine the degree of intermingling of

populations of different areas and to measure Lhe sizes of
the populations and the rate of exploitation of each. The
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development phase of this part of the program is an easiler
Job than in the case of tuna marking, and a program of
adequate scope can be rather confidently planned for
fiscal 1963,

8) Investigations of the oceanic ciroculation and other aspects of
physical, chemical and biological vceanceraphy, and sbudies of the relation-
ghips thereof to the tuna fisheries

The tunes, being high-seas, pelagic fishes are releted not to the
features of the land, but rather to the features of the sea in respect to
their abundance, aggregation, and behavior. True, they are found often in
relation to various bauks or other geographical features, but as considerabtion
of the seassnal and emnnual veriations in such relaticnships makes obvious,
these relationships are secondary in nature - the tunas are associated with
the features of the sea which in some instances may be associated with the
topography of the bottom and in others may not. Tt is becoming mere and more
apparent that, in order to arrive at an understending of factors controlling
the success of the tuna fisheries, an understanding of the sea in which they
live end how they are related to it is absolutely essential.

This involves basically two kinds of measurements: first, measurements
of the properties and processes in the ocean end their variations in space
and time and, second, measurements of the wariations in abundance, aggregabtion,
and behavior of the tunas to correlate with the oceanographic informetien.
The most important source of information of the latter sort is the commercial
fishing fleet. The records of success of fishing operations and associated
observations recorded by the flset in log books will be the most effective
body of data for studying veriabions in sbundance of the commercial sizes of
tunes. For measurement of distribution and abundance of very young stages -
the eggs and larvae - and perhaps of large, old tunes that may live in the
sub-gurface layers, we must make special measurements by means of suitable
gear; plankton nets in the first case and leng-lines in the latter ocase.

For studying the distribution of physical properties in the sea, and for
elucidating the physisal and bilological processes which affect the tunas,
there are required studiea in physieal, chemical, and bioclogical oceanography
which demand the employment of sea-going research vessels and equipment. The
svailable knowledge of the ses areas where most of the btuna fisheries are
pursued is quibte meager, Fortunately, the Scripps Institution is plenning a
Navy-sponsored ccesnographic cruise in our general region for the coming
winber in order to obtain information on the general circulation pattern,
and it is hoped that we will be able to arrange for some additiomnel observations
perticularly suited to elucidating the cireulation and the distribution of
properties in areas of particuler importence to the tuna fisheries. On the
basis of these data plus information previcusly availabls from the few past

gbudies reported on in the literature, we may plan detalled studies for fiscal
1953,

It is also contemplated thet we may be able to inberest a few co-operative
and reliable capbtains of the tune fleet in gathering limited, but extremely
valuable, oceanographical information in the areas of greatest interest to us
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by means of routime bathythermograph observations made daily during bheir
voyages. These data, 1f obbainable, should be very valuable in measuring
seasonel veriations in btemperature disbtributions and in some of the features
of the e¢lreulation, and furnish a besis of relating the distribution of tuna
catehes thereto. The proper evaluation of sueh dats, however, requires
first a better knowledge than we now possess of the broad features of the
oseaniec c¢irculation and distribution of properties in thé Basbtern Pacifie

in general, :

Qur estimates for fisoal 1953 are based on three months of operatlon
at sea of a research vessel whiech will make cbservations on physical and
chemical oceanography, on abundance of planktonio organisms including tune
eggs and larvae, and on ebundance of organisms meking up the food-chain
which sgupports the bunas. It is not planned that the Cormlasion will acquire
a vessel at this time. It isg plamed that we will anrange for co-operative
use of vessel facilities of Seripps Institution of Oeeanography as far as
practicable and, if needed in addibion, will charter a smell commereial vessel
of suitable type for installation of semi-porteble occeanographic collecting
gear.
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Bundget Esbimetes by PTQj@ots,ﬁﬂ,ﬁ

For purpose of fiscal control, the budget for the above program of
investigations has been broken down into natural categories of expenditures,
which do mot correspond exactly to the items of the program &g outlined
sbove. These groupings are baged primerily on the kind of werk involved,
but to some extent on geographical locablon. The breskdown by these "projects”
is as follows:

Project A - General expenses of headquarbers laboratory,
ineluding Director's salary and expenses,
and laboratory and office expenses jointly
shargeable to all activities $ 68,350,

Project B - Research on biology, Life history, ecolegy
and utilization of balt speeies; expenses

of Punbarenss laboratory 87,050,
Project ¢ - Study of current and past operations of
the fishing fleeb from catch stetistlos,
log~book date, and other sources;
measurement of changes in abundance and
yvield of the tuna stocks; expenses of
office at San Pedro 36,400,
Project D -~ Research on biology, life history,
' ecology and population dynamics of tunes
(including tagging program) 59,800,
Projeet B - Analysis and evaluation of date on the
physical, chemical, and biclogical oveanoc-
graphy of our reglon of study 32,200.
Project ¥ - Vessel equipment and operation;
cbservations at sea 160,700.
Total $424,000.

The budget estimate is also tabulated according to the "objeot
classes" of the U. §. Budget as follows:

EBstimates by U. S. Federal Budgst Obleots

01 Balaries and wages $147,400.
Pull time employees
{14 professional secientific
20 sub-professional and

elerical) $130,600.

Part time and irregular

omployment 16,800.
02 Traveling expenses 17,800
03 Transportation of things 8BGO,
04 Communicabion services 2,100,
05 Renbts and ubtility services 11,780,
06 Printing, binding and reproduction 7,500,
07 Other contractual services (inoluding

vessel operating expenses) 105,500, °
08 Supplies and materials - 9,580.
09 EBgulpment 121,600.

Total $424,000.



