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Continued development and application of mathematical models based on

vital statistics, to compare with the results from models based on catch

and effort data alone, to improve our understanding of the dynamics of

tuna populations and as a basis of monitoring the effects of fishing (and

fishing regulations) on the stocks.

Continuation of collection and study of larvae and juveniles incidental to

other research and through the courtesy of cooperating laboratories, to

elucidate early life history.

Composition and behavior of tuna schools.

(1) Collection and analysis of information on results of individual purse-
seine sets.

(2) Collection and analysis of information on size composition of individual
tuna schools (in cooperation with U. S. Bureau of Commercial
Fisheries).

3. Oceanography and tuna ecology

a.

Continued analysis of accumulated oceanographic and meteorological data
to elucidate seasonal and annual variations in physical, chemical and bio-
logical factors, and to understand both large- and small-scale oceanic pro-
cesses, and their relation to the tunas. Approximately 60 days of seagoing
research to be carried out in areas where comprehensive data of this type
are lacking.

Continuation of the study of the physical, chemical and biological ocean-
ography of the Gulf of Guayaquil and the adjacent oceanic region, in co-
operation with the Fisheries Institute of Ecuador and the Institute of the
Sea of Peru. (Field work to be terminated in mid-1964.)

Continued cooperation and assistance to other agencies studying fishery
oceanography in the eastern tropical Pacific.

4. Research on baitfishes

a.

b.

Continued analysis of data from anchoveta tagging experiments conducted

in the Gulf of Panama during 1960-1963.

Studies in Ecuador.

(1) Collection, by sampling from a research vessel and by sampling com-
mercial catches, of anchovetas, thread herring and other clupeoid
fishes in the Gulf of Guayaquil. Limited sampling, as facilities permit,
at other localities.

(2) Studies of physical, chemical and biological oceanography as related
to the baitfishes.

(3) Analysis of samples and data with respect to taxonomy, life history
and ecology of clupeoid fish.

Continuing compilation and analysis of statistical data on baitfish catches

obtained from logbooks.

It was estimated that the recommended program during fiscal year
1964-65 would require a total budget of $617,183, an increase of $198,000
over the funds allowed the previous year, nearly all of which was intended
for increased work at sea.

In January 1964, it was learned that the U. S. contribution to the
budget for fiscal year 1964-65 would probably be $399,000, resulting in a
total budget of $428,818 ($188,365 less than requested). The planned pro-
gram therefore had to be curtailed in the following ways:

(1) Tagging tuna aboard chartered vessels had to be completely

eliminated.



10 TUNA COMMISSION

(2) The field investigations in the Gulf of Guayaquil were halted
prematurely in March 1964.

(3) Urgently needed investigation on the biology and ecology of skip-
jack in the areas west of the region of the present American
fishery again had to be postponed.

(4) Serological studies were restricted almost completely to theo-
retical studies in the laboratory.

Within the confines of these severe restrictions, a research program
was worked out which was limited almost entirely to further analysis and
re-examination of existing data. Field work was to consist only of 3 tag-
ging cruises aboard commercial vessels, and an investigation of the Anchoa
naso resources (a small anchovy used as tuna bait by the Ecuadorian tuna
fleet), in collaboration with several organizations in Ecuador. However,
even this heavily curtailed program had to be further cut back when it
was learned in September 1964 that the amount of the U. S. contribution
would be $392,100, thus reducing the total budget from the $617,183 ap-
proved by the Commission to $421,110. Tagging was reduced to one short
cruise aboard a commercial fishing vessel and plans were made to ter-
minate our participation in the A. zaso project in Ecuador until resources
to do a competent job became available.

INTER-AGENCY COOPERATION AND VISITING SCIENTISTS

Commission scientists continued to work in close cooperation with
sister agencies of member countries as well as of other countries fishing
in the eastern Pacific. One Commission scientist assisted in a Scripps In-
stitution of Oceanography (STOR) cruise in waters off Mexico. Another
scientist accompanied the Japanese research vessel Shoyo Marx while in
waters of the southern and central Pacific areas of interest to the Com-
mission, where it would otherwise be difficult for us to get observations
with existing resources.

The Commission continued its assistance with the El Nifio cruises off
the coast of northern Scuth America. These cruises are now being car-
ried out cooperatively on a regular basis by scientific organizations in Chile,
Peru, Ecuador, Colombia and the U. S. A. The Commission lent some
financial support and scientific assistance toward carrying out the De-
cember cruise of the Colombian research vessel Bocas de Ceniza. Also, a
senior Commission scientist served on the El Nifo planning and coordinat-
ing committee which met in Guayaquil, Ecuador in November.

The Institute of Marine Resources of the University of California and
the Commission served as co-hosts to visiting scientists Dr. Akira Suda
and Mr. Susumu Kume of the Nankai Regional Fisheries Research Labora-
tory of Kochi, Japan. Both scientists spent several months during the
year at Commission headquarters continuing their studies on the Japanese
longline tuna fishery of the eastern Pacific. This association and the joint
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TABLA 6. (faéltidad estimada* y porcentajes de las diferentes clases de peces de carnada capturadas por los clipers** de 1959 a
964

1959 1960 ~ 1961 1962 1963 1964

Amount  Percent Amount  Percent Amount  Percent Amount  Percent Amount  Percent Amount  Percent

Cantidad Porcentaje  Cantidad Porcentaje  Cantidad Porcentaje  Cantidad Porcentaje  Cantidad Porcentaje  Cantidad Porcentaje
Anchoveta (Cetengraulis mysticetus) 649 21.8 416 349 211 325 123 296 56 23.2 37 165
California sardine (Sardinops caerulea) 290 9.7 110 9.2 106 163 89 214 19 8.0 54 241
Southern sardine (Sardinops sagax) 110 37 82 6.9 8 1.2 34 8.2 29 121 74 330
Northern anchovy (Engraulis mordax) 190 6.4 212 178 179 275 110 265 101 418 41 183
Southern anchovy (Engraulis ringens) 1484 498 214 179 8 135 25 6.0 — — — —

California sardine & Northern

anchovy mixed and not é
separately identified 30 1.0 6 0.5 2 0.3 2 0.5 8 3.3 1 04 Z
Sardina de California y anchoa >
nortefia mezcladas y no a
identificadas separadamente o)
Herring (Opisthonema, Harengula) 6} 2.5 64 54 26 4.0 16 3.9 22 9.2 8 3.6 E
Salima (Xenistius jessiae) 24 0.8 15 1.2 14 2.2 7 1.7 1 0.4 4 1.8 =
Miscellaneous and unidentified 128 4.3 T4 6.2 16 25 8 1.9 5 2.2 5 2.2 3?
Miscelaneos y no identificados 5
Total 2980 1193 650 414 241 224 Z

*In thousands of scoops — En miles de salabardos

** Vessels based in U. S. West Coast and Puerto Rico ports for years 1959-1960 and U. S. West Coast ports for 1961-1964.
Barcos con base en los puertos de la costa oeste de los Estados Unidos y Puerto Rico en los afios 1959-1960 y en puertos de la costa
del oeste de los Estados Unidos en 1961-1964.





