FIFTH MEETING
TNTER=AMERICAN TROPICAL TUNA COMMISSION
San Dlego, Californis

August 14, 1953

The fifth meeting of the Inter-American Tropical Tuna Commizsion was
held at the U. 8. Grant Hotel, Sen Diego, Califommile, Hegiming at 10 aum.
Friday, Auvgust 1, 1953,

Prosent wers: Sr. Lic,-Jose L. Cardona-Cooper, Chalmman, and 8y, Lic,
Virgilic Aguilug of the Costa Rican Section; My, Bugene D. Bennett, Mr. lLes
F. Payne and Mr, Gordon W, 8lean of the Unlted States Section; Mr, Dominge
&, Daz, Consul General for Panama; Mr. Jobn L. Farley, Direotor, U. S.

Fish and Wildlife Servive; several members of the advisory commibtes to

the U, 5. Section; representatives of the Califernia Depariment of Fish

and Game; Dr. M. B. Schaefer, Director of Investligations for the Commission,
Cwith My, G. V. Howard, My, Bell M, Shimada, Mr. Rolf Jubl, and Mr. Fraonklin
3. Alverson of the staff; and others.

Mr, Cardona-Couper welcomed all those in atbendance. Fe expressed
the greetings mf?b@th the Commlasion end the Costa Rican Government (o
Sy. Domingo A, Dlaz, representing Panama, Mr, Diaz replied, expressing his
pleasurs at bolng able to attend, Mr, Bennett welcomed Sr. Disz on bahslf
of the U, 8, Seotion. :

The Gommlsslon procesded to the several items on the agenda of the
opan meeting:

T < Approvel for publiecation of Annual Report for the Year 1952

The Annusl Report of the Commlselon for the year 1952 had heen drafted
and sent 4o all Commissionsrs for review and suggsstions, and had been
revisad to include sugpested cheanges, The revised draft was approved for
- publiecation without diseuselon.

11 - Presentation wnd discussion of ressarch during the past year

AL the request of the Chalrman, Dr, Schaefer, Mr. Howerd and Mr, Shimada
presented at some lengbh the rescarches which have bheen conducted by the
stalf durdng the past year. A nusbsr of charts and graphs were exhiblted
to illustrate the resulis of thess investigations.

-Tha‘ﬁcmmisﬁimneru*and4mtherﬁ*preaent‘aak@dfa*number*of*quesﬁiunm
respecting the meterinl presented and the inferencee drawn therefrom,
These were duly discussed.

A recess for luncheon was taken from noon wntil 2 p.w,, during thise
presentation and disecussion.



lXI - Pfquam of Invaatugatiana for fipeal year 195354

The Directar of Investigatmana had drawu up A prmgram of anmatigatiana
for fiscal year 1953-54, haeced on a budget of $107,000. This had been
tranamitted to the Commissioners for aonsid@ratiuna The itemz of the
regommended research program worses

1) Routine collection and analﬁais of current catoh statistics,
Llogbook data, and related information for measuring shundance and
yleld of tune and bait~-fish stocks.

2) Completion of tabulation and analysis of bistorical data for
studying changes in abundance and yleld of tuna stooks in the

pasty further development of theoreticsl basis for interpretation
of thesa data with respect to the determinaticn of leval of maximum
sustained cateh,

4) Tebulation and analysis of bhistorieal date for stwlying changes
in condition of balt-fish stocke,

L) Experimental trensplantation of anchovetas from Panama to
the Gulf of Nicoya %o determine possibility of rehabilitation by
this meang. -

4) Continumation of studies of bialogys evology, and 1ife histoeries
of beit species, with major emphosis on the anchoveta, by means of

{a) Samples obtalned by the Tishing fleet,

{b) Fleld etudiss at Puntarenas,

{0) Such other field studies as way be undertaken within the
Limits of available Punds.

6) Analyeis and interpretation of aceanmgraphie data from the
Eastern Pacifie, in cooperation with Seripps Institutlon of
Oceanography; eorrelation with variations in blological productivity
and in the productivity of the tuna fishevy.

7) Investigation of important aspects of bielegy, ecology, and
iife histories of yellowlin and skipjack tuna as opportunity nay
arliee for conduebing such studies within the iimite of avallable
funds, talking advantage of opportuniities for cocperative woerk
with other agencies, \

After disoussion, it was moved, seconded and wnenimously cayried:
That the program of investigations r&mcwmanﬁeﬂ by the Director for fia@al
year 1953=454 be approved and adopted.

IV - Recommended program and budget for fiseal yeur, 395hw55

Dr. Schaefer had transmitbed to the Commissloners and others goncerned,
on May 28, a recommended research program, and budget estimates therefor,
for fiscal year 1954-55. Revised estimates were submitted on July 28, 1953
in the light of the actual appropriation for the current {iscal year,
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The program recommended ingluded investigations slong several lines,
necessary to be conducted to fulfill the obligations of the Commission under
the treaty. The details of the reccommended program, sud the budget estimates
for it, amounting to $396,906, are attached to these minutes as Appendix A,

The program and budget were discumsed at some length. It was brought
out that the program recommended includes several lines of investigstion,
all of which are necessary to atbaining the purpeses of the Convention. At
the same time, however, the President of the United States has recently
instructed all departments of the gavernment that their budgets for fiscal
yoar 1954~-55 muat be held within stringent limite of economy. The Directer
was asked, therefore, if It is possible, in view of the current gltuation,
to postpone any part of the work, or by any other means modify the budget
recommendation in line with the economy directive,

The Director stated that: The program and budget presented
ie en estimste of the work that the Commission should do in order
to agecomplish ite full responsibilities under the 4reaty, In
view of the economy directive, however, it would probably be
desirable to apslgn some degree of prioyity 4o different kinds
of work, We can do effective research and yet defer soms of the
work to a Iuture time, and can, perheps, rely on tooperating
agencles to contimme to do a little work on some lines of study
which we cammot afford to put meney inte.

Jn view of this, the Direstor specifically recommended:
The work on cateh etatistics will require approximately $44,000,
This is eomething we camnot curtail, since 1t is the fundamental
bagisg of the entire researeh program. Respecting baib studies,
the work we are doing in Coota Rica, and the work we are doing
at our headquarters laboratory with samples returned by the fleet,
must be conbinued; this will cost aboub $46,000. We must do &
little work on tuna life history and bilolegy, nesting about $20,000,
These Lhree items add up Yo $L10,000 which is approximately our
basie budget this year, and represents the minimum budget required
with only the United States and Coets Nica se parties to the
Gonvention, '

With the adherence of Penams Lo the Convention, if we are to
de adequate work on the bait fish of the Gulf of Psnswa and the
ad Jacent Colombian Coast, we will hawe to spend more than we are
now spending on that phase of our program, Our estimates for
fiscal 1954-53 were basved on deing this work in Panema and adjacent
areas, The entire ltem of $112,000 for bait studies should, thers-
fore, be retained, Similarly, with the adherence of Pansma to the
treaty, we will bave to extend somewhnt our studies of the life
higtory and biology of the tunas., I estimate that this will reguire

an additional 47,000,

These basie items, whiech should definitely be undertaken, will
oome to a total of $225,000, '
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Under this program, as oppesed to the full program recommended
we would be dispensing with tuna tagging, with research in occesm-
ography, and with some studies in tuna life history and biology.

We would depend on the State of Californie to comduct tuna toagging
during fiscal year 1954-55, and awalt the futurs 4o debermine whebher
we shall have to augment their efforte in later yearg., Defarring
the large item of some $114,000 for oveancgraphical studies means

we would have to confine owr efforts in this dirention ta sueh
togperation with the research program of the Soripps Institution

of OQceancgraphy as may be feasible.

In subsequent discussion it was pointed out boih by the Commissioners
and by representatives of the tuna induebry that the items whieh might be
deferred were, neverthelsss, an important and essential part of the
Commlseion's research, and that it will very probably be necessary o obtain
appropriations for such work at a future dats,

It was then moved, seconded and weanimously approved that: The
Commission adopt the proposal of the Directar of Investigations for the,
curtalled program with a budget of $225 ,000 Lfor fiscal year 195h=55, and
that the Director accordingly be instrueted to prepare such a budget and
trangmit it in the ordinary channels to the governmente of tLhe United
States and Coata Riea; and that the budget also be submiited to Panami
when she becomes o member-government of the Convention,

in subsequent discussion it was made clear that the intention of the
Commlusion iz that the original recommended research program, with a budget
of §396,966, be presented to the member govermments snd that it be indi.
cated what parts of thal program may-be deferved in the intersst of economilp
necesalty te arrive at the curtalled program with e tudget of $22%,000,

V - Blection of Chalrman and Secretary

Mr, Lee F. Payne was nominated as Ghaimman of the Commizsion for the
following year. This nomination was seconded and unanimously approved,

Sr. lic. Jasd L. Cardona~Gooper was nominated as Secrebary for the
ensulng year. This wae seconded and wnenimously approved.

There being no further businese, the open meeting wus adjourned. The
Commission imnedlately went inbo execubive sesslon, sttendsd only by the
Commissioners, the Director of Investigations, Sr. Domlngoe A Diazg and Mr.
John L. Farley. At this session the followlng actions wers taken: :

T. The follewing resolution was adopted upanimously, as a basis for
determining the comtributions of the member governments: YWheress, the
treaty provides for the dlvision of the tost of the Jolnt activiitioes
garried on by the Commisefion betwsen the High Contracting Psrtles on the
bagis of the utilization of the tubas by each of them, respectively, and
Whereas it is advisable to define the extent of utilization necessary Lo
sreate the llabllity for contribution, and to £ix a minimm contribution,
How, therefore, be i% Resolved, that beginning with Piscal year 195455,
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each High Contracting Party contribute to the expenses of the Commission
in the proportion in which the twnes from the Eastern Tropical Pacific are
utilized within thelr respective couwnbries, regardless of the source of
the fish, with a minimm aonual payment of $500.%

I1. On the basls of current statistics of utilizetlon of tunas from
the Eastern Troplesl Pacific by Coste Rlca and the United States, it was
determined that for fiscal year 1954<55 the contribublon of the United States
should be 99.74 and the contribubion of Costa Rica should be 0.3%, or $500,
whichever is the greater,

‘The Commission unanimously passed a resolution expressing appreciation
to the members and organizations of the twma industry for their hospitality
to the Commission,

The meeting wes adjournsd at 5:00 p.m.

9/18/53




ACYENDLX A

RLQQFMENDED RESEARCH PROGEAN OF THE INTER-AMIRICAN TROPLOAL
TUNA GOMMISSION FOR FISCGAL 1054 K5

The Conveotion batween the United States and Costa Rica esbteblishing
the Commlisslon elearly defines ite Hunotions and dubies. Pursusnt to
these Lrealy provielons, thore has been recomnended to the vember gorern-
ments, at the annual meetings of 1954 and 1952, a progrem of investigetions
1n91uding the eeversl lines of research bslieved Lo be required to

acuomplish the miseion set forth under the treaty, nemely. to collect apd
interpret the factual information needsd for meintaining the populations
of tunas and bolt fishes at levels which will pormdt meximum suetsined
yields, The recommended program of research which hag been dezcribed in
detall previously, need not be recapitulated here ipn detail. It includee
the initial lines of Investigabion which need to he pursued duriog the
next few yearag subJect to modifications as the favt@ may determine,

The research program reccummended by the Commission at the lash two
anpual meetings hasz not been initiated because of feilure to sppropriste
the required fupds. Insbead; a start has Lesn wede on these lines of
study which have been deemed most oritical and which could be initiated
with available funds,

It is belleved that the failure to receive adeguate finanvisl support
for the Commission's program ls a sesuld of the uwrgent defenee problems
of the United States rather then any bellef that the program itself ie
intrineically wworthy of the support requested. I, therefove, believs
that the Commission should again revommend to the member governuents the
full program of lnvestigatione and the budget neeessary for this purpose,

It will be most convenient to consider the research vrogras wider the
same headinge as previcusly smploved (see appendices to the minutes of
the annual mestinge for 1951 and 1952}, indicating for each the present
status of the remsarch, wapecied mﬁﬁ&?i&kﬂﬁ during fiscal 135354, and
recommendations for fiﬁﬁ&l 198456,

I. Gollection, compilation, and snslyels of eateh stefistios, Logbook
rgrorde, and other data resgarding the balt flisheries epd tunas Iisheries,
in erder to study success of Fishing, chonges in abundence and yisld,
and uhixta in areas of baiting and fiahinﬁ

Th& basic task of the Conmission's stalf 1s %o delermine the aifects
of fiehbing en the tuna and bait~fish populations. Our studies depend on
meagsurenents of the chabger in slse of the fish populetions in responee
Lo changee ln the amownt of fishing, which are inferred from measursments
ef abwndance, fishing intensily and catoh farnished by the records of the
commercial fishermen. The colleclion and interpretation of thess records

Hwithout—doubt—theindispensable foundation for cur investipstions,
Thelr proper interpretatlon requires much additional ioformation about the
blolegy and epology of the fish species concerned, of course, bud withoud
thege recerds the remaining investigailons would beapr little fruit.



Present abatus

In order %o cblain information currently on the areas of fiéhings
amount of fishing, and catches of both tunes and bait fishes by the
vepsels of the fishing flest, the staff has in full operation a system
of collection of such deba by means of logbooks which aye being kept by
a large majoriby of both clippers and selners. Statistics of vessel
movements and landings for the entire flset are obtained through cenneries,
vegool owners aseoclations, and govermment. agencies in the United Htates
and Coata Rica,

The current logbook information is compiled aznd charted as it is
obtalned soe that there may be avallable on s current basis objective
measurenents of the changes which are oteurzing in the fishexy. This is
desirable for two purposes: (1) To beeome cogndzant of changes which may
indicate the desirabllity of modifying the activities of the fishermen
to increase the sustainable yleld, (2) To have the measurements of
abundance and cabch in sush form that they msy be readily correlated with
the resulits of blological and erological studies and so lead to under-
standing of the natural laws which govern the abundance of the {ish stocks
and the catch which mey be obtained from them.

The interpratetion of current information on the fishory, in terms
of the dynamics of the fish populations, can only be accomplished hy
compardson with similar informatlon over a series of years covering
different levels of fishing intensity., Fortunately a sonsiderable body
of data has been oollected covering the period of rapld grawth of the
" fishery from 1932 to date, The avallable data are:

{1) statistice of tuna Landinga by species by boats for ths
California fleet from 1931 to date

(?) similar date for veseels landing in Costa Rice from 1944 to date

{3) Data on time spent at sea for each boat for the najor sh&r@ of
'the fleet from 1932 to dale.

(L) [nfbxm&tion on size, fish @apacibys and other characteristics
of the vesgels inwvolved, and -

(;) Logbook records for & sizable sample of the flest esinne 1940
ang for some vessels since 1930, showing activities by daye
en each trip. Thess logs which the masters have kept for thelr
own use areqite good in most Instanves for tuna fishing, bub
are lese complets for halt fishing actlvities.

Compilation and aneslysis of thawe data is a considerable task, upon
which we have made only & good start. It is urgent that this Job be
completed ea soon as may be possible.

Expested activities during fiscal 1953-5)

The colleetibns compilation, and anslysis of current information will
bs caryled forward routinely.
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It ds expected that with no inerease in aveilable funds, it will be
poasible during the next fiscel yvear to complete analysis of hletorical
daba respscting the cateh per-day’s-absence from port, end to have well
toward completion the larger tasi of reducing the infoomuation from
mierofilm coples of old vessel logs %o useful statistics and the analyﬂiﬂ
of thess,

Heouivements during fiscal 1954.-55

The routine collection and analysis of curvend information must be
coptinued as the continulng resord of the fishery basic Lo all our other
resaarch.

It ip wrgently necessary that the analysis of all the historlcal dala
be completed as soon as possible. Unbil this taosk has beasn completed,
we oun make no very rellable interpretations of the current data, end so
connot estimate the present status of the fish stocka, It Lls becoming
apparent that such estimates are likely to be vrgently needed in the neay
future., The ourrent data for the yellowfin tune {ishery indicate decressed
total catches accompanied by decressed ylelds per wit of fishing effort.
This is a danger signal indicating thot there ls a very good posslbility
that some or all of the components of the population of this specles may
now have been fished to a level below that at which the muximum eustedned
catch may be oblalned., On the other hend,; thls may be a traneient
phenomenon caused only by a short-time ehanga in the guantity of fish
avallable to the fishermen, as a yesult of environmental variations, Until
we have been able to detsrmine the frequency and magnitude of such vari-
ationg, from the historiecal data, no firm statement can be mads.

IT. Ipvestigations of those aspects of the biologsy and life history of
bhe tunas necessary to the proper interpretation of tha statistical . data
of the iishery, and reguired for understending the 1@actione of Lhe b tuna
stocks ho chanpes in fishing intensity and to snvironmental changes.

The atatiatiﬁal data and other data on the cperations and resulls of
the fishing fleets are essential to understanding the population dynamics
of the tunas and the effects of the fishery on the stocks. Such data are
not sufflcient by themsolves, however. The adequate understanding and
interpretation of them depends on knowledge of the biology and behavior
of the fishes concerned, Certain aespecte of the life histories and habits
of the tunas must be understood before the statistical data can result in
ascurate quantitative estimates of the condition of the stocks.

Firet, of course, we must know what stocks we are dealing with. To
obtaln any preclsion in the Interpretation of the statisticsel data we must
coneider them by categorles corvesponding to matural wunites of the twna
population., This requires the determination of the geographical renges
and extent of intermingling of the population vnits with which we have to

deal; if, Indeed; {he Eastern-Pacific population of esch of the tuna epecies
is not a single, rather homogenous unit,
In order to understand how a tuna population is influenced by an

inteneive filshery upon it, we nead to have a good quantitative knowledge
of how the population ls renewed naturally by birth, growth, death, and
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migration. Both our understanding of the catch statistics and the
designing of any recommendations for the rational exploitation of the
tuna populations requires extensive knowledge of these vital stetistics.

The migrations of the tunas and their behavior at different ages
(for example with respect to spawning and fesding) are importsnt factors
in judging the effects of Lhe commercial fisheries upon the stocks, es
well ag In Judging the effects of enviroommental wariations.

These kinds of investigations are costly because they require work
at sea, Work at ses requires ocean going ships, the operation of which
costs a good deal of money. A limited amount of work can be done from
the beach, based on stwdy of the comuercial esatch, but most of the impor-
tant problems require research ab sea from specially equipped vessels,

It 1s nob proposed that the Conmission acquire a vesssl. It is quite
possible, and much more economlical, to make charter arvangements for the
use of existing vessels of other oceanic resesvch sgencies ér for umee of
comercial vessels. The specislized equipment required and the operating
costs of the vessels, however, is still an item of major ewxpense.

Present status

The Commission has been financially wnable to undertake any studies
along this line except for one investigation, uwndertaken cooperatively
with the Californla State Fisheries Laboratory and the Scrdpps Institution
of Oceanography, of the occurrence and distribubion of tupas in sube
purface waters off Central America and norbhern South Averlca. Thip
investigatlon, from bthe vessel N, B, Seofield of the State of Callfornia,
hag shown that there exist in sub-surface waters large, old tunas,
presumebly unavallable to the fishery, which spawn in thls region.
Distribution of the fish was not uniform, They were found most ehundant
in waters well offshore, outwside Galapegos Islends. The demonsiration
of the presence of the fish advences our knowledge, bub also gives rise
to important quesilons, such as: at what age and sige the [ish descend
to the sub-gurface waters? How much do their progeny conbribute to the
fishable stock? How does their distribution vary seasonally?

Adddtlonal information pertaining to the blology and life history of
tunas is being gathered by the California State Fisheries laboratory by
neans of slze-frecuency analyses of the landings at San Pedro, which are
expacted Lo contribubte to determinablion of age and growbh and pexhaps to
other aspects of the life history.

The Coumission has also collected material for a sclentist of the
Seripps Inatitution of Oceanography who ls investigating the poseibility
of using paper chromatography for ragial analysis of the tuna stocks,

matertal for another sclentlst ab Santa Barbara College studying races of

tunas by blood typing, and 8 series of plankbon samples (baken during the

crulse of the Scofield mentioned above), which may contribute to knowledge
of distribution of spawning of the tunas.

Fxpeched activitles durine fiscal 195354
It 48 not anticlpated that the Commission will be able to wdertake
ol



any new investigations along these lines during the coming year. Our
efforte will consist in atitempting to complete the gtudies of materisls
already collected (or rather to sncourage the sooparating vorkers to
complete them), Should opportunities arise for further sooperative
investigations within Yhe scope of our finmanoial resources, they will,
of course, be used to advantage.

Requirements during £iscal 1954-55

Thé following investigations need to be provided for during the fiscal
year: _

1) Systematic quanititative sampling of commercial lendinge at the
prineipal ports of landings, to supplement the material now bhelng
collected by the State of California and to encompsss additional
subjects including: spawning arees and seasons (from study of gonad
development), size and age at meturity, snstomical differentistion
of separate populations, and estimates of total mortality rates,

2) Studies at sea from commerclal fishing vessels, Obgervations and
materials collected by this means will provide informstion respecting
feeding habits, times and plages of occurrence of Juveniles as clues
to spawning areas and seasona, variations in distribution apd avail-
abllity to the fishery related to features of the environment. From
commerclal vessels may also be conducted, by means of tagged fish,
important studies of migrations snd rates of fiehing movtality.

3) Special studies from research vessels., Many of our bioclogical
problemp roguire the use of specialized equipment st sea. The most
urgent. , however, are: '

{a) Geographical variations in productivity of different sea
roglons and their relatlonship to tuna dlistribubion,

(b) Purther studies of the vertical migration and distribution of
tunas In sub-surface wabers

(¢) Preliminary studies of horizontal and vertieal disbribution
of spawning by occurrence of eggs and larvas in plankton hauls,

To conduct these studies during 1954-55, we shall require:
(1) Neoessary personnel and materials for studies of commerclal lendliogs
at San Dlego, San Pedro, and Puntavenas (or elsewhere in Labtin America).
(2) Personnel and equipment for studies ai sea aboard commercial vessels.
(3) Provision for chartering a research fishing vessel for two months,
plus purchase of speclal equipment needed for the studies listed,

Support, should also be given, as needed, to the sclentists at Soripps
Institution in the study of separation of races by paper chromatography
and other chemical techniques 1f these technicgues prove applicable to the
tunan,



III. TunaQﬁmégi“g'dnd recovery to detofminérmigrétioﬁs; grbﬁﬁh, dégrﬂa
of independence of stoc stocks ke, and rate of fishing mortaliby.
This item is pr0perly a part of tha shudies of twna life hiatory and
biology discussed immediately above. It is considered separately, however,

because of the outstanding importance of thls research method to very
important aspects of the life history and populabion dynemlcs of fishes.

The employment of tagged tunes is the only direct and conclusive means
of studylng migrations and independence or homogeneity of stocks,. lLibere
ation and subsequent recovery by the fishery of tagged twnas offers a
direct means of estimating population numbers and the rate of exploitation
of the population by the flshery. In determining the level of population
which will provide maximum sustained yields, an imporbant factor entering
into the equationg of population change is the rate of catching by the
fishery, which can, at the present state of development of fishery sclence,
be evaluated only by tagging experiments.

Successful tagging and recovery of tunas is a diffiecult technique,
because thess large, powerful fish ars extremely delicate. Required is a
tag, and technigue of tagglng, which will not result in death of the fish,
abnormal bebavior, or loss of the tag, and yet be wvlsible to the fisherman
recapturing the fish., OSuch a tag neede to be employsd in large numbers
throvghout the range of the tunas.

Preosent status

The Commission has bsen wnable to do any work on this phase of the
investigations. The research group of the California State Fisheries
Laborastory has, fortunately, been able to develop an external tag of
considerable promise and has liberated some 2000 tagged specimens fLrom
commerelial vessels. A fow recoveries have beon made of tagged yellowfin,
none at all from skipjack (which are the more delicalte). It is believed
that further developmental work is required on tagging techniques before
the tag tan be employed routinely to obtain quantitatlive data on migrations
and rate of exploitation, although the agency mentioned is now using it in
a routine fLashlon,

Expectod activities during fisgal 19535},

We will be able to do nothing on this project.

Reguirements during fiscsl 1954-55

Work needed to be done by the Commisalon during 1954-55 will depend
to a large degres on the resulis of current work of the California State
research group. Should their results be more favorable than we now

antleipate, so that the izghnique now employed may be used routinely for
quantitative resulis; the Commisslon should plan to engage cooporatively
with the California State ressarchers in liberating a sufficient number

of tagged fish to yleld relleble results as Yo migretions and raton of
exploitation, On the other hand; if further development of methodology
proves to be needed, the Commipsion should complets any necessary development

ey



of techniques before embaricing on a large scale tegging projeck. Costs will
be much the same in elther case, since in tagging from commercial vessels
the mejor cost is salsries and subsistence of personnel, and nearly the same
amount of personnel will be required for development work as for roubine
tagging. In the cost, we have estimsted on the basis of routine tagging.

Ve Investigations of the life histories and biolowy of balt fishes, and

s

studles of effects of fishing on the bait stocks.

Since the major share of the tupa cateh im made by means of live bailt,
‘and will probably continue to be so made for many years at least, the use
of the balt resources in a manner which will give sustained high preduction
le essential to maintaining the tuna fishories ab waximun yield,

For each of the important bait species we reguire to know the some sort
of things as we need in the case of the tunas: changes in sbundance snd
yield in response to changes in fishing intensity and to envircnmental
variations; degroe of independence of shocks of different baiting areas;
the salient facte of the life history end ecology of sach species.

In the special case of the Gulf of Nicoya (Costs Riza) we have a
probiem of rehabilitation of a bait population once important, but now
completely gone. ' : : ‘

Prosent status

The Commlsslon's principal current studles of basit fishes fall into three
catogories: (1) Compilation and analysis of duta on cateh and abundance
from logoook records. (2) Studlea of certain sspecis of 1life history from
samples collectad by the fishing fleebt., (3) Studies of the bait fishes of
the Gulf of Nlsoya and the ecologlcal regime of that body of water,

From currenl, logbook records we are obtaining routinely information
on amount of ball taken by the fleet by species, season, end locallty, and
the amount of f{ishing effort required to obtain it., From these data, over
a series of years, it should be possible not only Ho messure the amount,
of ball of eoach species captured at each locality, but also to arrive at
messurensnts of changes in abundence, and to determine whether such changes
are related to intensity of fiebing or teo evologleal factors.

Good historical data on fishing for balt is not readily available,
There are no statlstics of total quantities taken. Old loghooks, available
for a sample of the fleel, contain entries regarding baiting, but how
adequate these data may be for asseaslng changes in sbundanse remains to
be determined. As noted previously, we have been unabla to do more than
vopy the old logbook data on micrafilm for future study when means are
provided to do so.

Cellection, at different seasons snd from many baiting areas, of
“oommercial® sizes of bait species, has been possible through the cooper=
ation of a number of the vessel captalns who fresve and returnm to our
headquarters laboratory samples of their bait catches. From the samples
we can infey important facte regarding age and growth, spavning seasons,
and independence of stocks as shown by anatomical eharacteristics, Sueh

wa?m-



samples may also be usable for studylng racial differences by papen

. ehromatograms, a techndque which is belng investigated by cooperating
acientists of Scripps Institution. Studies based on the samples obtained
in this menuer have, so far, been concentrated on the anchovets,
Cetengranlis mysbicetus, which constitubes over 602 of all the bait used.
A gtudy of racial differentialion of stocks based on weristic charagters
has been completed. Studies of age and growbh, and of spawning seasons
are belng carried forward. Other specles are preserved for fubure study,
with the exceplion of the sardine, Sardinops sasrules, specimens of which
are turned over %o the cooperative sardine investigations,

Studies in the Gulf of Nleoya were commenced ic February 1952, Since
then the reglonal laboratory af Puntarenss has accomplished the Following:
(1) Established that theére are no longer any anchovetas in the Gulf of
Ricoya, although ecological conditions appear o be switable for their
living there. (2) Determined that the digappearance of the anchoveta popu=
lation in 1947 followed heavy exploitation by the fishery snd colncided ‘
with extensive, pevers occurrence of "red water,® probebly due to Gymnodindum,
- which is toxle to fishes. (3) Determined that a mumber of other species of
anchovlies, ae well as thread herring and other clupecid Iishes, are present
in eonsidersble numbers. (4) Collected series of those spealen which are
progently or potentially important as tuna bait, for life higtory studies,
and made observations on their distribubion end behavior. {5} Obtained a
regular series of cbservations of temperature and salinity distributions
and quantitetive sooplonkton sauples toward elucidating the anoual cyole of
physical and blologisal changes, ' .

There 18 no reason to belleve that anchovetas will net live and
propagate in the Gull of Nicoya at the preseni time, sinos other closely
related anchovies are present in numbers and are propagating themselves.
Singe, however, there are now no anchovetas in the Gulf, and sinee racial
studies of anchovetas from various balting grounds indicate they are not
very migratory, natural rveseeding is not ¢ be expected very soon., An
experiment in reseeding by transplentation is resquired. ‘

In addition to the above studies, we have alsc completed development
in the Seripps aquarium, of an apparently sultable tag for use on anchovetas
for studylng migrations and for assessing rates of exploitation of the
atocks. This tag is now undergoing field trials.

Ezpected &@Eiﬁ&ﬁ&g@ during fiscal 1953-5)

The provessing and analysis of loghook data respeching the catches of
bait spegies will be carried forward routinely.

Studies of life history of anchovetas based on samples from the
commeroial fleet will be continued. In particular, a manuscript on rages
from meristic characters will be completed, and studies of age and growbh
from size frequencies, and of maturation and spawning from gonad studles,

should be well along toward completion, &l not completed, Specimens of
other species will be collected and preserved for later study.

Respecting the Gulf of Nicoya, it s plammed that the scientist who
has been in charge there will return to headquarters and complete manuseriphs
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on the saberial collscted through September 1953. Noutdine hydrographic and -

planktological obeervations will be continwed from the laboretory. on &
reduced schedule to obtedn further informstion on the ecologloal regime,

and colleutions of material for slucidating the blology of the thread
herring, the only bait specles of present lmportance now inhabiting the
Guit, will be made, During the fall of 1953 we slsc plan to transplant a
sizable quantity of anchovebas from Panama or Fonsece to the GQulf of Nieoya,
and keep track of their subsequent behavier to determine whethexr thda
baiting area may bhe wahabﬁlitatad by this mesans.,

Reguirements during fiscal 196455
Durlng this fiscal year we should plan to:

1) Continue routine collection and analysls of current logbook recorde
for contimuing measures of abundence and yield of bait fishes on the
several balting grownda.

2) Complete enalysis of nistorical data of the bait fisheries from old
Loghook records, in conjuncilon with the similar analyses of the tuna
fishing (under item I).

3) Conduct tegging experiments at each of the important balting areas
for snchovetas on a sufficient scale to verify the results of meristic
studies respecting racisl divisions, to measure local migrations, and

to sstlmate rates of axploitationo

L) Conducy field studies at auitabla logations, particularly between
Panama and South Amerlca, to obtain required materials for studies of
those aspects of the blology and life history not aveilable from
veommercial® sanples, with particular reference to the anchoveta, It

is sntielpated that Paname will adhere to the Convention prior to this
fisoal year making necessary field investigabions in the Gulf of

Pepama and oh the Colomblsn coast adjacent to Panamé. Plans should be
made for esbablishing a temporary laborstory at each of these places

for conducting the required studies, and for providing for a suitable
small boat for field work at gach placs, by purchase or charter, togathar
with necessary supplies and equipment for the research.

5) Continue studies of baii species by means of samples returned by
the fleet, including other species than anchovetas.

V. dnvegstigation of the ageanio circuxation and other ampects of physeical,
chemical , and biolepical “oteanography, end studieg of the relationships
- of Lheee %o “the buna pooud ations.

The aggregation, behavior, and abundance of the tunas is influsnced

ocean, Thewss are creabures of the high seas whose velations to the land

_ave only incvidental. The only importent influence of the land is as it
forms & boundary of the sen and so affentvs the system of ocean surrvents
which is the frame of reference to which the tunse are orlented., %The
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features of the ocean current system apd thelr verdstions must be under-
atood, and our Information on the ovcurrence and behavlior of the tunas
related thereto, if we are to oblain a clear wderstending of thelr ways
of Life and of what things determine their abundance and avallability to
the fishery. We must obtain nob only a general descripiion of the average
gonditions of the Lropical Bastern Paciflc, but must obtain also neasvre-
mente of the seaponal and annuval waristions from the average to relate to
the variations in the ccourrence and bebavior of the tmas,

The tropical Bastern Pacific is one of the least well known parte of
the Paclfic Ocean. It is necessary, therefore, first to obtain a good
general description of the cireulation of ﬁhiﬁ region and some idea of
the forces that drive it. On the Vasis of this, plus whatever infopr-
mation may be avallable on the variations, and their causes, to relate to
the pertinent information concerning the tuna populations,

Present atatus

With appropriations mso far made available, the large owtlay for .
research of thia pature has been quite besyond the capabilitiss of ths
Commission. Fortunately, the Jeripps Institutlon of Ovesnography under-
took, wnder the sponsorship of the Navy, between May and Ssptember 1952,
an extensive crulse, to obtain observations for slucidating the generel
features of the physical and chemical oceanography of the regilon from
San Diego to Callac. Some importent biological daba were also collected.
The Director of the Tuna Commiseion participated in the plamming of the
prulse, and he and one other staff member participated in the field work.
It is expected that, when analyzed, the data obtained on this crulse will
provide a very goced idea of the general features of the oceanic circulation
and its effects on biclogical productivity. This will provide a fimm
hasis of planning more detailed studies to elucidate the fine details of
the eirgulation and the seasonal and annval varlatione, and to investigate
how these are related to the abundance, distribution, and behavior of the
tunas,

A segond opportunity to obltain informatlon on the ecology of the tunas,
ag related to the broad features of the circulation, arose dwcing the
winter of 195253, when a two monthe axpedition was wndertaken sbeard the
research veseel N. B, Scofleld, of the State of California, the selentifie
stalf belng contributed by the State Fisheries lLaboratory, the Serlpps
Institution, and the Tupa Commlesion. The expedition, as noted above, was
designed to study the sub-surfage distribution of the twas, but as part
of that task a considerable amount of oceancgraphic dats was collected in
the regiom off Central America snd northern South America. Fortunately,
this winter and spring bas secen the ocecurrence of Lhe anomalous oceanographio
situation off northern South America salled "Il Ninq”“ which le characterized
by important changee in the oceanographic regime, the distribution of the
fish fauna, the elimatic conditions, ete, The observations obtained by

the Scvofield cruise should assist in elucidating Lhis important phanom@ncma
and so0 advance our understanding of the biological effects of important
variations in the current systems, in addition to providing data to relate
to the ccecurrente of sub=psurface tunas,
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Expected aotivities during fiscal 195354

It is not expected that bhe Commission will be able to engege in any
new research in this direction during 1953-54.  We shall, Indeed, Le
pleased if, with prospsctive facilities, we can assist signlflicantly in
the analysis of the data already collected. This anslysis must precede
intelllgent planning of fulure observations, It is optimistically expected
that the cooperating agencies, with some help from ws, will be able to
complete the analysis of the exlisting data during this period,

Requiremente during fiscal 195445

It is antleipated that existing date collected by the expeditlons
noted above will be pretity well analyzed by the beginning of this fiscal
year, On the basis of these resulis we expect to bave sufflcient infor-
mation to efficlently plan additiional observations for the purpose of
elucidating the detalls of the cireulation and its vardations, which are
important to the tuna fisheries,

It cannot be anticipated that the facilities of Scripps Insbitution
will be available without charge for this purpose. By a fortunate ciroun-
stance, our intersats coincided with those of the Serippe Institution in
sarrying out its broad misslon of oceanie explorations, since the genersl
description of the circulation is a negesvary first step in our investigelions.
The Commission must plan to provide from its cwn vescurces for the additional
studies which will be nesded Lo provide a sufficlently dstailed knowledge of
the oceanography of our region for Jjudging ils offects on the tuna fisheries.

Observations of ocean eurrents, of distribution of physical and chemical
properties, of standing crops and rates of production of organmisms at
varlious stages in the food chain, and other such observations which go to
maks up “physical, chemloal, and biological oceanography" are expensive,
They require a good deal of specialized equipment at ses and ashore. They
require the employment of & seagoing research ship.

It is estimated that during fiscal year 19254-55 we should pIan for two
months operstions at sea, using a chartered research vessel or commercial
vessel fitied oul with research squipment, We will need Lo expend oone
sidersble funds for the capital outlay needed for equipment for use aboard
this veassel and for equipment ashore fox proeeaaﬁng and analyying the
materiale collected,

It is also planned to obtaln informaticn on seasonal veriations of
temperaturs and salinity, at least, by providing eimple instruments Lo
selected veasels of the tuna fleet whase masters may be relied upon to
make aggurate and rellable observations,

The eiroulation of the regicon of the pea in which we are interested
is primarily driven by the forece of the winds. Our ultimate objective ia
to be able, on the one hand; to understand the effects of the oceanic
circulation on the tuna populationa and, on the other hand, te be able to
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relabe the cesanie cireulation Lo the wind patitern ipn sufficient detall
to prediet the ccean currvents and distribubicn of properties from
meteorologloal obsarvabions, These latter, being taken routinely for
other purposes, are of negligible cowl compsred with the observations
at. sea needed o measure the current, elo., direstly. By fiscal. 195455
oy knowviledge of the oneanography should be sufficient that a start may
be made on relating the cesanopgrophic results to the existing data of
meteorology.




ESTIMATID BUDGET FOR RECOMMENDED RESEARCH PROGRAM

FISCAL 195h-55

In presenting the estimated reguirements for the recommended research
program, 1% is convenlent for budgeting and fiscal conbrol to malks the
estimateos by the natural categories of expenditures employed in our
accouting system, which categories do not correspond exactly to the items
of the recommended program. The same procedurs has been followsd in
previous years. Thess budget grouplngs, or “projects" are based primarily
on the kind of activity, bul also to pome extent related to geographical
location. These accounting "“projects? are as follows:

Project A - General expensea of hesdousrters leboratory,
including Director's salary and expenses,
and lshoratory and office expenses Jolntly
chargeable to all sctivitles,

ProJlect B - Research on biolegy, life history, ecology
and utlization of bait species; expenses of
Funbarenas laboratory

Project G - Study of current and past operations of
, the fishing fleet fyom catoch statistice,
logbook data, and other sourges;
meapurement of changee in abundance
and yield of the tuna stocks; expenses
of office at San Pedro

Project D - Research on biology, life history, ecology
and population dynamics of tunas
(including tagging program)

Project & ~ Analysis and evaluation of data on the
physical, chemlcal, and biclogical cceanc-
graphy of our region of study

Projeet F ~ Vessel equipment and operation;
obasrvations at sea

In Table 1 attached hereto are presented the estimsted funds required
for the recommended program, classified by accounting projects and U, S.
Government budget object classifications. '

In order that the expenditures sccording to items of the research
program may be more easily perceived, I have also classlfied the sstimates
in Table 2 according to the item of the research program to which they

pertain, plus apn item for adminietration and headquarters expenses,

In Table 3, the estimates have also been classified according to
items of the research program, with the amounts for administretive and
headquarters expenses apportioned to the five research items., This has
been done in asccordance with request of Mr. Herribgton of the U. S.
State Department. o



TABLE . - ESTIMATES BY ACCOUNTING ®PROJECTGM AND U. S. GOVERNMENT BUDGET OBJECTS

FISCAL 19594-55

PROEGTS
Budget Objecte A B ¢ D 1D 1 TOTALS
Ol~ Personal services 38,128 36,600 22,500 35,270 14,630 weee=  § 147,138,
03-Transportation of 250 800 50 150 - 1,250,
things ,
Oh=Commmications 2,200 200 100 B s et it 2,500,
O5-Rents and utilities 8,800 3,500 840 st et e 12,140,
06-Printing, binding 6,000 100 900 200 7,200,
& reprodustlon ' :
Q?wﬁther contractual 4,885 3,9G0 1,000 2,000 4,000 78,000 98,785,
services , '
Oft-Supplies and 2,200 5,200 - 610 . 500 1,600 1,000 11,310,
materials
09-Fqui prent. Be900 39,860 1,000 5,330 1,600 56,485 109,175,
15-fmployer's contirde 1,632 1,632,
bution to Soecial
Security
TOTALS: 71,995 99,500 28,040 48,850 28,110 135,485  $ 411,980,
lLess salary lapsos 45,014,
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TABLE 3 - ESTIMATES BY ITEMS OF THE REOSEARCH PROGRAM, WITH HEADGUARTERS
AND ADMINISTRATIVE EXPENSES APPORTIONED TO° OTHER ITEMS

FISGAL 1954-55

ITEM OF BESFARCH PROGRAM

Tuna 1ife
, Catoh History & Tuna Balt Beology &

Budget Objecta Statisbics biology Tegglng Studies Ocesnugraphy TOTALS
0l-Personal eervices 31,656 16,916 29 ,656 b2 705 26,205 $ 147,138,
O2-Travel expenses 1,640 1,440 L:490 ;9,930 2,350 19,850,
03-~Transportation of 50 125 75 850 150 2,250,

things . e
Ol ~Comuund. catons W0 540 e 640 540 2,500,
m,.éenta & utllities 3,280 1,640 1,600 940 1,640 13,140,
Dé-Printing, binding
& reproduction 2,100 L4250 L3256 1,300 1,225 T 200
O7-0ther contractual 1,977 L6977 2,917 L8TT 41,977 98,785,
services
08-Supplies and 70 1,260 460 54760 2,860 11,310,
meterials
09-Equipnent: 1,750 27,761 1,650 40,960 37,054, 109,175.
15-Twployer's contri- 377 184 323 16 282 1,632,
bution to Social :
Security
TOTALS: Wy 300 . 98,093 43,036 112,420 114,285 - $ 411,980,

Less salary lapses

14,014
§7396,966,



TARLE 2 - ESTIMATES BY ITHMS OF THE RESEARCH PROGRAM
FLSCAL 1954-55
ITEM OF RESKARCH PROGRAM

Tuna 1ife : .
. Catch hletory & Tuna Baitb Ecology & Headgnarters &
budget Objects Statistics biology Tagging Studies Oceanography Administrative TOTALS

0l-Personal services 27,236 2,496 25,236 38,286 21,786 22,098  § 147,138,
02-Travel expenses 3., 0 1,240 4290 9,930 2,150 1,000 19,850,
O3-Pransportation of 50 15 5 800 150 100 1,250
thinge
G ~Communicationa 100 300 200 400 300 1,200 2,500,
05-Rents & ubilities 2,840 1,200 1,200 4,500 1.,200 2,200 13,140.
06 rinting, binding 900 50 125 100 2% 6,000 . 7,200,
& reproduction "
O7-Other contractual 1,200 46,200 2,200 4,100 41,200 - 3,885 98,785,
services :
(8-gupplies and 810 1,100 300 5,600 2,700 800 11,310.
materlals
- 09-Fquipment, 1,550 27,561 1,650 40,760 36,854 1,000 109,175,
15-Employerts conbrd- 329 136 278 416 236 260 1,632,
bution to Social
Hecurity
TOTALS: 36,455 Y2358 35,351 104,692 106,601 38,523 $ 411,980,

Lews salayy lapsesg . 15,014,
$ 396.966.
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