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ANNUAL REPORT OF THE
INTER-AMERICAN TROPICAL TUNA COMMISSION 1964

The Inter-American Tropical Tuna Commission operates under the
authority and direction of a Convention originally negotiated between the
Republic of Costa Rica and the United States of America, which entered
into force in 1950. The Convention is open to adherence by other govern-
ments whose nationals participate in the fisheries covered by the Conven-
tion. Under this provision, the Republic of Panama adhered in 1953, the
Republic of Ecuador in 1961 and the United Mexican States in 1964.

The principal duties of the Commission under the Convention are (a)
to study the biology, ecology and population dynamics of the tunas and
tuna baitfishes of the eastern Pacific to determine the effects that fishing
by man and natural factors have on the stocks and (b) to recommend
conservation measures designed to maintain the tuna stocks at a level
which will afford maximum sustainable catches when the Commission’s
researches show such measures to be necessary. To carry out these man-
dates requires a wide variety of researches.

These required researches are carried out by a permanent, interna-
tionally recruited scientific staff employed directly by the Commission and
headed by the Director of Investigations. Results of researches are pub-
lished in the Annual Reports and the Bulletin of the IATTC, and in a
variety of periodicals and scientific journals. Since 1950, the Commission’s
staff has published 13 Annual Reports and 68 scientific Bulletins in both
the Spanish and English languages, and some 80 additional articles in
other journals. All have been given world-wide distribution, and have
thus been made available for the critical scrutiny of the world’s scientific
community.

The yellowfin fishery

In a Commission publication issued in Spanish and English in 1957,
the Commission’s then Director of Investigations, Dr. M. B. Schaefer, was
able to state from studies in the field and in the laboratory, and with the
aid of theoretical models utilizing catch and effort data gathered by the
Commission’s staff, that “It may be seen from the foregoing analyses that
we may expect the maximum average equilibrium catch of yellowfin tuna
to be obtained with about 35,000 standard days’ fishing effort, and to be
in the vicinity of 195 million pounds.” By 1962, more complete data al-
lowed this calculation to be revised to 32,400 standard days of fishing and
183 million pounds. Future data may require further adjustment of these
calculations but, for the present, these figures are the most probable.
This means, of course, that if catches of yellowfin exceed 183 million
pounds (91.5 thousand short tons) in any one year, the basic stock size
needed to produce the highest sustainable catch will be reduced. The

5
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taking of more yellowfin than the calculated maximum sustainable catch
(183 million pounds) marks the beginning of overfishing.

As has been shown in past reports, research results prior to 1960 in-
dicated that the yellowfin tuna in the eastern tropical Pacific Ocean had
not been fished above the level corresponding to the maximum average
sustainable catch except perhaps in the late 1940’s and early 1950’s. How-
ever, with the rapid conversion of many vessels from bait fishing to more
efficient purse-seining during the years 1959-1961, with the addition of
several large new vessels, with the gradual development of local fisheries
in several Latin American countries, and with the progressive increase in
Japan-based longline fishing operations in the area, the catch of yellowfin
in 1960 and 1961 far surpassed the level of maximum sustainable yield.

The course of the fishing is shown below:

1959 1969 1961 1962 1963 1964
Catch of yellowfin 145.4 234.2 239.8 172.5 144.3 197.8
(millions of 1bs.)
Effort (standard 27,859 34,355 43,249 40,131 32,986 38,276
fishing days)
Catch per day (Ibs.) 5,220 6,817 5,544 4,298 4,376 5,166

In keeping with its responsibilities in this area, when overfishing was
recognized, the Commission called a special meeting in Long Beach, Cali-
fornia on September 14, 1961 to review the scientific and statistical evi-
dence compiled by the Commission staff. This and subsequent evidence
was again critically reviewed at the regular Annual Meeting of the Com-
mission in Quito, Ecuador in May 1962, with representatives of the tuna
fishing industries from all participating countries present. The inevitable
conclusion was that there had been removed from the stocks during 1960
and 1961 so much yellowfin tuna that the population was no longer capable
of supporting the maximum sustainable catch and that a catch limit low
enough to allow some restoration of the overfished stock was required.

This led the Commission to define a regulatory area in the eastern
Pacific (see Fig. 1) and to recommend a catch quota for that area. The
recommended quota for 1962 was 166 million pounds (83.0 thousand short
tons). This quota was based on the calculated condition of the stock at
the time and was designed not only to arrest the decline but also to make
a start on the restoration of the stocks to their optimum level.

It was not practical for member governments and all other countries
whose nationals fished in the area to establish and enforce regulations
necessary to hold to the recommended quota, and the fishery proceeded
without restriction. The unregulated fishery in 1962 produced 172.5 mil-
lion pounds (86.3 thousand short tons) with 40,131 standard days of
fishing. It was economic forces operating independently of the fishery
which reduced the effort well below the maximum of 43,249 standard days
of fishing reached in 1961, and thus afforded the stock, even at this level,
a measure of protection it could not normally expect.
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At its Annual Meeting on April 16-17, 1963 in Panama City, the Com-
mission once more reviewed its previous findings as well as the course of
the unregulated fishery during 1962. Recognizing that the yellowfin
stocks were still well below a level which would support the maximum
sustainable yield, the Commission recommended a quota of 162 million
pounds (81 thousand short tons) for 1963. Again it was not practical
on the part of the countries fishing in the area to adopt and enforce the
needed regulations.

The unregulated fishery in 1963 was again heavily influenced by
economic forces (almost accidental) that temporarily reduced the demand
for tuna and hence effectively reduced the fishing intensity. The total
catch for the year was 144.3 million pounds (72.2 thousand short tons),
which was less than the estimated equilibrium catch. Thus the yellowfin
stocks of the eastern Pacific once again received a large, though unplanned,
measure of protection.

The Commission held its 1964 meeting on March 17-18 in San Diego,
California. As the catch per day’s fishing in 1963 (see table above) was
very near the same as that for 1962, it was estimated that the equilibrium
catch would be very near the same as that calculated at the end of 1962.
To allow the yellowfin stocks to make a good start toward building back
to their greatest sustainable level, the Commission recommended a catch
quota of 154 million pounds (77.0 thousand short tons) for 1964.

Fishing during the first half of 1964 proved to be better than for the
same period for the two previous years. This occasioned the Commission’s
Director of Investigations to recommend that unrestricted fishing for yel-
lowfin be stopped on July 1, 1964 rather than later in the season as an-
ticipated. All countries fishing in the area were so notified.

It once again was not practical for all countries fishing substantially
for yellowfin tuna in the area to implement the recommendation, and the
fishery once more proceeded without regard to the recommended catch
quota. As can be seen in the above table, a catch of approximately 198
million pounds resulted from an effort of 38,276 standard days of fishing.
This amount of catch was above both the estimated equilibrium catch of
162 million pounds and the amount calculated to be the maximum sustain-
able equilibrium catch (183 million pounds). This greater than equilib-
rium catch of yellowfin during 1964 once more reduced the basic stock
size to a point below the level of maximum sustainable yield.

The skipjack fishery

The skipjack catch in the eastern Pacific has continued to be unpre-
dictable; catch-per-effort bears little relation to the effort expended in the
area. The amounts of skipjack caught since 1959 are:

1959 1960 1961 1962 1963 1964

Catch of skipjack 177.6 110.5 143.1 161.4 205.1 125.2
(millions of 1bs.)
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The largest skipjack catch on record from the area was made in 1963
when more than 205 million pounds (102.5 thousand short tons) were
caught, with an effort of 32,986 standard days of fishing (the lowest since
1959). As yellowfin stocks of the eastern Pacific are already being fully
utilized and, at times, over-utilized, it falls to the skipjack (and bigeye, not
yet fished seriously by fishermen of the Americas) to supply the ever-
growing demand for the product. More research on this apparently under-
fished species with respect to its distribution in time and space, its potential
to support a fishery, and its biology, is needed, but financial resources to
carry on this research, though requested by the Commission for the past
several years, have not been forthcoming.

ADMINISTRATION
PROGRAM OF INVESTIGATIONS

The research program for the fiscal year 1964-65 submitted by the
Director of Investigations and approved by the Commission included the
following:

1. Collection, compilation and analysis of catch statistics, and logbook data

a. Continuing collection and compilation of current data on catch and fishing
effort.

b. Collection of current statistics in all important ports and at sea for pur-
poses of guiding regulatory authorities.

c. Continuing research to monitor the effects of fishing on the stocks, and
the effects of changes in the abundance and distribution of the fish stocks
on the operating patterns of the fishing fleets.

d. Calculation of statistical indices of tuna abundance, with continuing at-
tention to comparability of indices based on different types of gear.

e. Research in theoretical population dynamics, by the use of mathematical
models to describe and predict effects of fishing on stock and yield.

2. Investigations of life history, biology, population structure and vital statistics
of yellowfin and skipjack tuna
a. Studies of population structure and migrations.

(1) Tagging from chartered vessels, especially near the Galapagos Islands,
and, in connection with racial studies, in offshore areas beyond the
present region of fishing by the American fleet.

Continued analysis of tag-recovery data to measure migrations, dif-
fusion, growth, mortality rates and catchability coefficients.

(2) Conducting genetic research by serological techniques on as broad a
basis as practicable, with special emphasis on blood samples from areas
to the westward of the region of the American fishery.

(3) Continuation of analysis of tuna size-frequency data and their correla-
tion with tagging and other information, to infer population structure.

b. Sampling for size composition on a continuing basis in California, Puerto

Rico, Peru and elsewhere as possible; routine processing by digital com-

puter.

c. Continuation of research on vital statistics (age, growth, mortality and
year-class strength) from size-composition data in conjunction with data
on catch and effort.
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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.
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(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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samples from the commercial fleet. These samples provide material for
the study of size groups in the catch. Representative sub-samples are
preserved for maturity studies.

The present fleet is capable of taking up to 9,000 scoops of bait
daily. This amount is never taken, however, because a few vessels al-
ways remain in port and the active vessels do not always utilize their
full bait carrying capacity. The largest daily catch recorded during the
present study was slightly over 7,000 scoops.

In early July, at the beginning of the program, there was a moderate
shortage of bait but by the middle of the month the supply was adequate
for the needs of the fleet. This situation continued through August and
September. Approximately 97,000 scoops of bait were taken in July, 136,-
000 in August and 102,000 in September. During this period there was
a decline in effort from 954 boat-days in July to 860 in August and to
631 in September. The catch-per-boat-day increased from 86 in July to
158 in August and to 161 in September. The catch for these months was
over 90 percent Anchoa naso. The length-frequency samples disclosed that
the fishery was primarily exploiting one compact size group, the mode of
which advanced from 63 mm to 66 mm to 68 mm during the three months.
In October, effort, which is very dependent upon the abundance of skip-
jack in the area, declined to less than half the September figure. Total
catch of bait and apparent abundance declined even more drastically. The
total bait catch for the month was 26,603 scoops of which 85 percent was
Anchoa naso. The catch-per-boat-day dropped to 73. Concurrently the
average size of fish in the catch declined to 64 mm. This process continued
through November. The bait catch fell to slightly over 25,000 scoops of
which only 45 percent was A. naso. Two other engraulids, Anchoa arenicola
and A. exigua made up most of the other 55 percent. The average size of
Anchoa naso continued to decline and the size group which had dominated
the catch in August and September almost completely disappeared, al-
though nearly the same range of sizes was encountered in all months. By
the middle of November Anchoa naso had nearly disappeared from the
catch and was represented only by very small fish some of which ap-
peared to be just out of the larval stage. It is impossible with the short
series of data presently in hand to even speculate on the causes of these
rather extreme changes.

Due to limited resources and the requirements of more urgent pro-
grams, this project was discontinued at the end of 1964. The problem
still remains and it is hoped that this research can be taken up again at
a later date.

Compilation of logbook records

The number of baitboats operating in the tropical tuna fishery from
U.S. west coast ports has stabilized during the past 3 years to about 35
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vessels. The livebait catch by this fieet also appears to be stabilizing at
about 225 thousand scoops of bait per year, an amount substantially lower
than those of previous years when the baitboats were the predominant
gear.

The number of Japanese longline vessels operating within the trop-
ical tuna regulatory area has been increasing during recent years. These
vessels during late 1963 and 1964 started operations near the coastal areas
and thus the vessels are close to bait grounds along the Latin American and
U.S. coasts. The Japanese vessels use frozen bait, with saury (Cololabis
saira) the principal species utilized. Their preference for this bait species is
so strong that the entire bait supply is transported from the Japanese home
island fisheries. Even though the number of longline vessels operating
near the bait areas is increasing we do not expect this fleet to use bait
from the coastal areas of the regulatory area.

The estimated total quantities of each kind of bait used in 1964, by
vessels based in U.S. west coast ports are given in Table 6, with compara-
tive data for the years 1959-1963. These statistics do not include bait
taken by vessels operating out of Latin American ports nor do they in-
clude the catches of a few very small California vessels which occasionally
fish for tropical tunas.

The Southern sardine was the most heavily utilized bait species dur-
ing 1964; the California sardine was second in importance, with the North-
ern anchovy and the anchoveta third and fourth, respectively. The rela-
tively large amount of Southern sardine in the 1964 bait catch resulted
from the fishing activities of several larger baitboats in the region of the
Galapagos Islands.

OCEANOGRAPHY AND TUNA ECOLOGY

The tunas, being completely pelagic at all stages of their lives, are
greatly influenced by the physical, chemical and biological properties of
the upper layer of the sea in which they live. Therefore, to effect sensi-
ble exploitation of tuna populations, it is necessary to understand the re-
sponses of tuna to their environment. But to do this, those environmen-
tal factors which affect tunas must be determined and measured. Only
by accumulating and analyzing large quantities of meteorological, oceano-
graphic and fisheries data can the relationships between the dynamics
of tuna populations and the environment be investigated. It is for this
reason that the Tuna Commission has a continuing program of fishery
oceanography.

There are four kinds of investigations in the Commission’s program.
The first kind is called mapping, in which factual information relating to
the eastern tropical Pacific Ocean (30°N to 40°S, east of 140°W) is col-
lected, analyzed, and charted, to establish the geography of the eastern
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tropical Pacific. This factual information encompasses data concerning
the distributions of temperature, salinity, zooplankton and productivity,
among others, and also includes the atmosphere above the ocean, in both
time and space. The second kind of research concerns studies of particular
features or processes; such investigations deal with a limited number of
aspects of the geography, and attempt to explain the observed distribu-
tions. Studies of tuna ecology form the third type of investigation; here
attempts are made to relate the distributions in time and space of the
fish to the environment, and to changes in it. These investigations concur
with the ultimate goal of environmental research by the Tuna Commis-
sion, to the extent that they lead to predictive ability with respect to
catching tuna. The fourth kind of research is of fundamental importance
although not directly related to the tunas; these are called special investi-
gations. During 1964 there was activity in each of these areas, as out-
lined below.

Mapping investigations

Data from Shoyo Maru Cruise 13

The Nankai Regional Fisheries Research Laboratory of Kochi, Japan
has been conducting fisheries exploration and hydrographic surveys in
the Pacific Ocean for a number of years. An invitation by the Nankai
Laboratory to the Tuna Commission to participate in the 13th Cruise of
the R/V Shoyo Maru during October 1963 to March 1964, gave Tuna Com-
mission investigators the opportunity to make surface biological observa-
tions and to preserve water samples for subsequent analyses of nutrients.
The result of this survey is a comprehensive body of physical, and biolog-
ical data covering a large portion of the eastern Pacific Ocean.

The Nankai Laboratory has generously allowed the Tuna Commis-
sion to publish all oceanographic results. By incorporating the results
of the two agencies into one report, the data will be readily accessible
for detailed study. This report, ‘“Oceanographic observations from the
eastern Pacific Ocean collected by the R/V Shoyo Maru, October 1963-
March 1964” will be published in the Commission’s Bulletin series.

The results have been graphically presented in a series of ten vertical
sections showing the distributions of hydrographic and chemical proper-
ties, and maps of distributions of biological variables at the surface. The
areas described are the hitherto poorly known region of the southeastern
Pacific between Samoa and the coast of Chile, and the equatorial current
system from 180° to 85°W longitude.

Surface salinity maps

A set of twelve monthly charts of surface salinity in the eastern
tropical Pacific has been prepared to show the spatial and temporal dis-
tributions of this important environmental variable. These, to be pub-
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lished soon in the Bulletin series, will replace the single map of surface
salinity prepared by G. Schott in 1935 still in use today. The data for this
work numbered about 25,000 and were all the available materials from
both published and unpublished sources. Assistance in the collection of
these was generously given by members of the Scripps Institution of
Oceanography, the Bureau of Commercial Fisheries (La Jolla), and the
Nankai Regional Fisheries Research Laboratory, Kochi, Japan.

Studies of particular features and processes
Vertical motion in the Costa Rica Dome

The Costa Rica Dome is a permanent eddy-like feature, about 200
km in diameter, located off the Pacific coast of Costa Rica. It is charac-
terized by relatively shallow thermocline, low surface temperature, high
surface salinity and high productivity and standing crop of zooplankton.
On the shoreward side of the Dome tuna fishing is usually good, a fact
which has not yet been explained adequately.

An investigation into why the Dome exists and why upwelling occurs
within it has been completed. From the equations of motion for fluid
flow, it was concluded that wind is the principal agent, being responsible
for both the existence of the Dome and the upwelling within it. The
manuscript describing this work is being reviewed prior to submission
to an outside journal for publication.

Studies of tuna ecology
Anomalies of tuna catch, temperature and salinity

Variations in the environment have a marked influence on the suc-
cess of fishermen. One explanation for this is that the environment is
affecting the abundance of the fish. For the tropical tunas of the eastern
Pacific, the significant environmental parameters have not yet been ade-
quately determined, so investigations in this field are continuing.

In a recently initiated study, monthly anomalies of yellowfin tuna
catch from the entire eastern Pacific during the period 1960-64 were
plotted against the corresponding anomalies of surface temperature and
salinity from certain shore stations in the area. The shore stations se-
lected for the investigation were those for which tabulated data seemed
to be representative of contiguous oceanic conditions. The work thus far
has yielded differing results. The catch anomalies correlated well, al-
though inversely, with both the temperature and salinity anomalies at
San José, Guatemala, although these two latter were not correlated at
all. This implies that temperature and salinity are independently impor-
tant in determining the availability of yellowfin tuna. In fact, this would
represent a great step forward in studies of the environment of tunas if
similar results obtain when data from other shore stations are used. How-
ever, this supporting evidence has yet to be found in cursory examina-
tions of data from other shore stations. This study is continuing.
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Colombian project

To determine, in a limited area of the fishery, the relationship of
the tunas to the environment and possibly to learn something which might
be applicable to the fishery as a whole, a program of observations in the
eastern equatorial Pacific (north of 5°S, east of 92°W) has been pro-
posed; it would be initiated in 1965. The project includes surveys at
quarterly intervals in the area in which dramatic seasonal changes in the
environment are known to occur but which have not yet been well meas-
ured, and in which the availability of tunas is known to vary seasonally
as well. This program would be the Commission’s contribution to EAST-
ROPAC, a larger survey which has been proposed by the Eastern Pacific
Oceanic Conference for the entire eastern tropical Pacific Ocean.

Because of the remoteness from the La Jolla headquarters of the
area of observation of the proposed project, the establishment of a Cen-
tral or South American laboratory for the duration of the program was
considered. To this end, Commission scientists made trips to Colombia
in June, September and December to investigate the feasibility of estab-
lishing in Colombia the field headquarters for the project, and to de-
termine the suitability of a Colombian vessel which had been offered for
charter. At year’s end preliminary steps were being taken for basing the
project in Colombia, with investigations beginning in the field in late
1965, and using the vessel M/V Bocas de Ceniza, owned and operated by
the Port Authority of Colombia.

Special Investigations

Gulf of Guayaquil

In 1961 a study of the biological oceanography of the Gulf of Guay-
aquil was commenced, with special emphasis to determining the magni-
tude and annual cycle of primary production of the region. The field
portion of this study was completed in March 1964, and all personnel
associated with the project were reposted to the headquarters laboratory
in La Jolla or transferred to the staff of the National Fisheries Institute
of Ecuador. The research vessel used during the study, the R/V St. Jude,
was donated to the Ecuadorian government for use in the oceanographic
program of the National Fisheries Institute.

During the field phase of the study, it was necessary to evaluate and,
on certain occasions, develop techniques for oceanographic analyses. One
of these analyses, on “The storage of sea water samples for the determi-
nation of dissolved inorganic phosphate,” has been prepared in manu-
script form and submitted to an outside journal for publication.

The raw data collected during the field phase of the study represent
oceanographic observations made at 1773 stations, and comprise more
than 50,000 bits of physical and biological information. The final process-
ing of such a mass of data is dependent upon suitable computer programs,
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and attention was directed toward the development of such programs
during the latter portion of 1964. A program for the processing of the
physical data has been completed; the results will be issued as a Tuna
Commission data report early in 1965. A suitable computer program
for the biological data is now being developed; it is estimated that the
biological data report can be issued in mid-to late-1965.

Analysis of the data is being conducted simultaneously with the pro-
cessing of the data, with several studies under concurrent development.
These can be summarized as follows:

a) An analysis and description of the physical oceanography of the
Gulf, using a time series approach, with emphasis on the role this
body of water plays as a biological environment.

b) An analysis of the annual cycle of primary production of the Gulf
and its estuarial system, with emphasis on the interaction between
the physical environment and production.

c¢) An analysis of the relative utilization of organic material by vari-
ous portions of the plankton and/or bacterial populations, with
emphasis on estimating the amount of primary productant avail-
able to higher levels of the food chain.

d) An analysis of the interaction between upwelling and primary
production in the Bahia Isabela region of the Galapagos Islands,
with emphasis on the role this physical process may play in the
marine primary production of the region.

During the field portion of the Guif of Guayaquil study, more than
700 plankton samples were collected and routinely processed for estimates
of standing crop. In addition, two taxa were selected for intensive bio-
logical analysis. One of these, the Tintinnids, plays an important role in
the food chain by concentrating particulate organic matter into “bite size
pieces” utilizable by higher members of the food chain. This study, “The
taxonomy and ecology of the Tintinnidiidae of the Gulf of Guayaquil and
adjacent waters,” was completed in November, will serve as a doctoral
thesis at the University of Guayaquil, and has been submitted to an out-
side journal for publication. A second study, currently in progress, is the
analysis of “The morphology, taxonomy, and ecology of Ecuadorian
Ceratia”’ This attempts to relate quantitatively body form to previous
environmental conditions, so that body form in a sub-population may be
used as an indicator of the previous environmental conditions under which
the sub-population developed.

The El Niiio project

During 1964, the intergovernmental study of the El Nifio phenomena
developed into a full-scale oceanographic program, with Colombia, Ecua-
dor, Peru and the Tuna Commission participating in simultaneous cruises
in February, May, August, and November and in El Nino conferences held
in February and October at the National Fisheries Institute in Guayaquil,
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Ecuador. Arrangements have now been made for all the El Nifio cruise
data to be combined and published, under the auspices of the Ecuadorian
Fisheries Institute.

Currenis in Panama Bay

A manuscript dealing with the tidal and net current components in
the western part of Panama Bay, as observed during the period Septem-
ber-October 1958 by the United States Navy Oceanographic Office, has
been completed and will be submitted for publication to an outside jour-
nal early in 1965.

STATUS OF TUNA POPULATIONS IN 1964
Yellowfin

As previously indicated, fishing during 1964 resulted in good catches
of yellowfin tuna from the eastern tropical Pacific. The point for this
year falls very close to the new estimated line of equilibrium (Figure 8),
and this increase in catch-per-effort indicates that the average condition
of the stock had improved over 1962 and 1963. The catch-per-effort for
the year was 5166 pounds at about 38,276 standard days of fishing.

From Figures 5 and 6, which show the distribution of catch-per-
standard-day’s fishing from 1960 to 1964, it appears that after being re-
duced from their 1960 level, the yellowfin stocks in the eastern Pacific ap-
parently approached during 1962 and 1963 an equilibrium condition at a
level below which they could support the maximum sustainable yield. Ef-
fort during 1963 was restricted, due to economic circumstances. This re-
duced effort and resulting lower catch returned some capital to the stocks,
leaving them in better condition in 1964 than during the previous two
years. This effect upon the stocks is reflected in the 1964 catch-per-stand-
ard day’s fishing value. However, heavy fishing intensity during most of
1964 resulted in overfishing of the stocks, counterbalancing much of the
good done by the reduced effort during 1963. This apparently resulted in
returning the level of the stocks to what they were prior to 1964. Referring
to Figures 5 and 6, the effect of the reduced catch and effort of 1963
is evident during the first half of 1964. However, the continuing effect is
reflected in the lowering measure of apparent abundance during the latter
part of the year. It therefore seems likely that the condition of the stocks
at the end of 1964 was much the same as at the end of 1962.

It is concluded that the current level of the yellowfin populations in
the eastern Pacific is below that at which the maximum yield can be
sustained and, therefore, there is a continuing need to restore the stock to
the level of maximum sustainable harvest.

Skipjack
The catch of skipjack in the eastern tropical Pacific Ocean amounted
to 125.2 million pounds during 1964. This is 79.9 million pounds less than
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during 1963. The difference was almost entirely a result of lower catches
from the southern component of the fishery. The total catch for 1964 was
somewhat below the average catch in the eastern Pacific for the last ten
years, however. It is evident from Figure 7 that 1963 was an unusually
good skipjack year and that this was primarily a result of abnormally high
abundance in the southern areas during the middle of the year.

It has been pointed out in previous published reports that no meas-
urable relationship exists between effort and abundance of skipjack in the
eastern tropical Pacific Ocean. This same situation holds for conditions
in 1964. It is therefore concluded that observed fluctuations in abundance
of skipjack are mainly fishery-independent and that the population of this
species is capable of sustaining increased harvests.

PUBLICATIONS

Publication of scientific papers and monographs of high professional
quality, reporting to the scientific community as well as to the Member
Governments and the public at large, the basic data, methods of analysis
and conclusions reached by the Commission’s scientific staff is one of the
most important activities of this Commission. By this means the methods
and results of research are widely disseminated, and subjected to critical
and searching review, thus insuring the soundness of the continuing re-
search program. At the same time, there is stimulated interest of other
scientists in such research both in the eastern Pacific and other parts of
the ocean.

The Commission publishes on the research of its staff and of co-
operating scientists in its Bulletin series. During 1964 six additional pub-
lications were issued in this series, all in English and Spanish.

Bulletin, Volume &, Number 8—Some factors affecting the distribution
and apparent abundance of yellowfin and skipjack tuna in the eastern
Pacific Ocean, by Gordon C. Broadhead and Izadore Barrett.

Bulletin, Volume 8, Number 9—Biological productivity in the eastern
Pacific Ocean, by Eric D. Forsbergh and James Joseph.

Bulletin, Volume 9, Number 1—Some aspects of the age and growth
of the anchoveta, Cetengraulis mysticetus, in the Gulf of Panama, by William
H. Bayliff.

Bulletin, Volume 9, Number 2—A review of the population structure
of yellowfin, Thunnus albacares, in the eastern Pacific Ocean, by James
Joseph, Franklin G. Alverson, Bernard D. Fink and Edwin B. Davidoff.

Bulletin, Volume 9, Number 3—The Chaetognatha of the waters of
the Peru region, 6y Paul N. Sund.

Bulletin, Volume 9, Number 4—Muscle glycogen and blood lactate in
yellowfin tuna, Thunnus albacares, and skipjack, Katsuwonus pelamis, following
capture and tagging, by Izadore Barrett and Anne Robertson Connor.
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In addition to these Bulletins, six papers by staff members have been

published in other journals:

76.

7.

8.

79.

80.

81.

Gilmartin, Malvern

1964 Compilacion bibliografica sobre la oceanografia de las aguas
litorales de Colombia, Ecuador y Perq, con especial referencia al
fenémeno El Nino.
Inst. Nac. Pesca Ecuador, Bol. Cient. y Tec., 1(1):1-15.

Gilmartin, Malvern

1964 The primary production of a British Columbia fjord.
J. Fish. Res. Bd. Canada, 21(3):505-538.

Klawe, W. L., and F. G. Alverson

1964 Occurrence of two species of young threadfin, Polydactylus
opercularis and P. approximans, in the offshore waters of the east-
ern tropical Pacific Ocean.
Pacific Science, 28(2):166-173.

Alverson, F. G., and B. M. Chatwin

1964 1916, the pioneer year of tuna tagging on the Pacific coast of
North America.
Calif. Fish and Game, 50(3):218-219.

Barrett, Izadore, and F. J. Hester

1964 Body temperature of yellowfin and skipjack tuna in relation to
sea surface temperature.
Nature, 203:96-97.

Klawe, W. L.

1964 Food of the black-and-yellow sea snake, Pelamis platurus, from
Ecuadorian coastal waters [with summary in Spanish].
Copeia, 1964 (4):712-713.

Signed:
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José L. Cardona-Cooper Maria Emilia Téllez B.
Fernando Flores Dora de Lanzner
Victor Nigro Carlos A. Loépez-Guevara
Eduardo Burneo Secretary
Héctor A. Chiriboga Juan L. Obarrio
Enrique Ponce y Carbo Camilo Quintero
Mauro Cardenas F. Eugene D. Bennett

Chairman John G. Driscoll, Jr.
Héctor Chapa Saldana Robert L. Jones

J. L. McHugh
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millones de libras. Puede ser que los datos futuros necesiten un mayor
ajuste de estos calculos pero, hasta ahora, estas cifras son las mas pro-
bables. Esto significa, por lo tanto, que si las capturas de atun aleta
amarilla exceden los 183 millones de libras (91.5 mil toneladas cortas)
en cualquier afio, se reducira el tamano basico que debe mantener el stock
para producir la pesca sostenible mas alta. La cogida de mas atiin aleta
amarilla que la cantidad calculada de pesca para un rendimiento maximo
sostenible (183 millones de libras) marca el comienzo de una pesca
excesiva.

Como se ha demostrado en pasados informes, los resuitados de la
investigacién con anterioridad a 1960 indicaron que el atiin aleta amarilla
en el Océano Pacifico oriental tropical no habia sido pescado sobre el nivel
correspondiente al promedio maximo de la captura sostenible con excep-
cion tal vez a fines del decenio de 1940 y en el comienzo del decenio de 1950.
Sin embargo, con la rapida conversion de muchos barcos del sistema de
captura a base de carnada al de pesca con red de cerco, de mayor eficiencia,
durante los afios 1959 a 1961; con la adicién de varios barcos nuevos de gran
tamano; con el desarrollo gradual de las pesquerias locales en diversos
paises de la América latina; y con el aumento progresivo de las operaciones
de pesca con palangre en el area, de barcos con base en el Japoén, la ex-
plotacién del atin aleta amarilla en 1960 y en 1961 sobrepasé bastante
el nivel del rendimiento maximo sostenible.

El curso de la pesca ha sido como sigue:

1959 1960 1961 1962 1963 1964
Capturas de atin aleta 145.4 234.2 239.8 172.5 144.3 197.8

amarilla (millones de 1lbhs)
Esfuerzo (dias estandar 27,859 34,355 43,249 40,131 32,986 38,276

de pesca)
Captura por dia (lbs) 5,220 6,817 5,544 4,298 4,376 5,166

En el cumplimiento de sus responsabilidades en esta area, cuando
se reconoci6é que se pescaba en exceso, la Comisién convocd una reunién
especial en Long Beach, California, el 14 de septiembre de 1961 a fin de
examinar la evidencia cientifica y estadistica encontrada por el personal
de la Comisién. Esto junto con la evidencia siguiente fueron de nuevo
examinadas con sentido critico en la Reunién Anual ordinaria de la
Comisién en Quito, Ecuador, en mayo de 1962, a la que concurrieron
representantes de las industrias pesqueras de atiin de todos los paises
participantes alli presentes. La conclusién inevitable fue que se habia
sacado de los stocks, durante 1960 y 1961, tanto atin aleta amarilla, que
la poblacién no podia soportar por mas tiempo una captura maxima y que
era necesario un limite de pesca lo suficientemente bajo como para permitir
alguna restauracion del stock excesivamente explotado.

Esto condujo a la Comisién a delimitar una area reglamentaria en
el Pacifico oriental (véase Fig. 1) y a recomendar una cuota de captura
para dicha area. La cuota recomendada para 1962 fue de 166 millones
de libras (83.0 mil toneladas cortas). KEsta cuota estaba basada en la
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condicion calculada del stock en ese tiempo, y fue sefialada no solo para
contener la merma, sino también para dar comienzo a la restauracién
de los stocks con el objeto de lograr su nivel 6ptimo.

No les parecié practico a los gobiernos miembros ni a los otros paises
cuyos ciudadanos pescaban en el area, de establecer y hacer cumplir las
reglamentaciones necesarias para que no fuera sobrepasada la cuota
recomendada, y la pesqueria prosiguié sin restriccion. La pesqueria sin
reglamentar produjo en 1962, 172.5 millones de libras (86.3 mil toneladas
cortas) con 40,131 dias estandar de pesca. Fueron las fuerzas econémicas,
gue operaban independientemente de la pesqueria, las que redujeron el
esfuerzo, muy por debajo del maximum de 43,249 dias estandar de pesca
alcanzados en 1961, y esto proporcioné al stock, ain a este nivel una
medida de proteccién que no podia esperarse normalmente.

En su Reunién Anual, en la fecha del 16 y 17 de abril de 1963, en la
ciudad de Panam4, la Comision revisé una vez mas los hallazgos previa-
mente encontrados, asi como el curso seguido por la pesqueria sin regla-
mentar durante 1962. Con el reconocimiento de que los stocks de atin
aleta amarilla estaban atn bien por debajo de un nivel capaz de soportar
un rendimiento maximo sostenible, la Comision recomendé una cuota de
162 millones de libras (81 mil toneladas cortas) para 1963. Tampoco les
pareci6 practico esta vez, a los paises que pescan en el area, establecer
y poner en vigencia la reglamentacién necesitada.

La pesqueria sin reglamentar, en 1963, fue de nuevo fuertemente
influenciada por fuerzas econémicas (casi accidentales) que temporalmente
redujeron la demanda de atin, y por lo tanto disminuyeron eficazmente la
intensidad de la pesca. La captura total correspondiente a ese afio fue
de 144.3 millones de libras (72.2 mil toneladas cortas), que fue menor
que la pesca de equilibrio estimada. De esta manera los stocks de atin
aleta amarilla del Pacifico oriental recibieron una vez mas una gran
medida de proteccién, a pesar de no estar planeada.

La Comisién efectud su reunion de 1964 en los dias 17 y 18 de marzo
en San Diego, California. Como la captura por dia de pesca en 1963
(véase la tabla anterior) fue casi la misma que en 1962, se estimé que la
pesca de equilibrio podria ser casi la misma que la que se habia calculado
a fines de 1962. Para permitir que los stocks de atiin aleta amarilla
tuvieran un buen comienzo hacia la restauracién de su mas alto nivel
sostenible, la Comisién recomendd una cuota de pesca de 154 millones de
libras (77.0 mil toneladas cortas) para 1964.

La pesca durante la primera mitad de 1964, demostré ser mejor que
la del mismo periodo de los dos afios anteriores. Esto obligé al Director
de Investigaciones de la Comisién a recomendar que la pesca ilimitada
de atun aleta amarilla se suspendiera el 1 de julio de 1964, en vez de que
se hiciera mas tarde en la estacién, como se habia previsto. Todos los
paises que pescaban en el area fueron notificados de esa recomendacion.
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Una vez mas no resulté practico, a todos los paises que pescaban
intensamente el atin aleta amarilla en el area, acatar la recomendacion,
y la pesca prosiguié de nuevo sin tomar en cuenta la cuota recomendada.
Como puede verse en la tabla anteriormente indicada, una captura de
aproximadamente 198 millones de libras resulté de un esfuerzo de 38,276
dias estandar de pesca. Esta cantidad de pesca estuvo por encima, tanto
de la captura de equilibrio estimada de 162 millones de libras, como del
monto que se calculd era el de la pesca maxima de equilibrio sostenible
(183 millones de libras). Esta captura de atin aleta amarilla superior
a la pesca de equilibrio, durante 1964, redujo nuevamente el tamafo
basico del stock, hasta un punto bajo el nivel del rendimiento maximo
sostenible.

La pesqueria del barrilete

La pesca de barrilete en el Pacifico oriental ha continuado siendo
imprevisible; la captura por esfuerzo tiene poca relaciéon con el esfuerzo
aplicado en el area. Las cantidades de barrilete pescadas desde 1959 son
las siguientes:

1959 1960 1961 1962 1963 1964

Pesca de barrilete 177.6 110.5 1431 161.4 205.1. 125.2
(millones de 1bs)

La pesca mas grande de barrilete registrada en el area fue lograda
en 1963, cuando se capturaron mas de 205 millones de libras (102.5 mil
toneladas cortas), con un esfuerzo de 32,986 dias estandar de pesca (el
mas bajo desde 1959). Como los stocks de atin aleta amarilla del Pacifico
oriental estan siendo ya completamente utilizados, y a veces utilizados en
exceso, corresponde al barrilete (y al ojo grande, que todavia no ha sido
seriamente explotado por los pescadores de las Ameéricas) suplir la de-
manda siempre creciente del producto. Se necesita una mayor investiga-
cion sobre esta especie, aparentemente subexplotada por la pesca, con
respecto a su distribucién en el tiempo y en el espacio, su potencialidad
para soportar la pesqueria y su biologia, pero los recursos financieros para
efectuar estas investigaciones, a pesar de que han sido solicitados por la
Comisién en los Ultimos afios, no han sido atGn recibidos.

ADMINISTRACION

PROGRAMA DE INVESTIGACIONES
El programa de investigaciones para el afio fiscal 1964-65, presentado
por el Director de Investigaciones y aprobado por la Comision, incluyé lo
siguiente:
1. Recoleccién, compilacién y analisis de las estadisticas de captura y de los datos
de los cuadernos de bitacora.

a. Continuacién de la recoleccion y compilacion de los datos corrientes sobre
las capturas y el esfuerzo de pesca.
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b. Recoleccion de las estadisticas corrientes en todos los puertos importantes
y en el mar, con el propésito de guiar a las autoridades encargadas de
reglamentar la pesca.

c. Continuacién de la investigacién para vigilar los efectos de la pesca en los
stocks, y los efectos de los cambios en la abundancia y distribucién de los
stocks de peces en el curso de las operaciones de las flotas pesqueras.

d. Calculo de los indices estadisticos de la abundancia del atun, y continua
atencion al cotejo de los indices basados en diferentes clases de aparejos.

e. Investigacion sobre la dindmica teodrica de la poblacion mediante el empleo
de modelos matematicos para describir y predecir los efectos de la pesca
en el stock y el rendimiento.

2. Investigaciones sobre la historia natural, la biologia, la estructura de las pobla-
ciones y las estadisticas vitales de los atunes aleta amarilla y barrilete.

a. Estudios de la estructura de las poblaciones y de las migraciones.

(1) Marcacién en barcos fletados, especialmente cerca de las Islas Gala-
pagos y, en conexion con estudics raciales, en dreas mar afuera, mas
alla de la regioén en que al presente pesca la flota americana.
Continuacién del andlisis de los datos sobre recobros de marcas, para
medir las migraciones, la difusién el crecimiento, las tasas de mortali-
dad y los coeficientes de susceptibilidad a la captura.

(2) Investigacién genética por medio de técnicas seroldégicas sobre una
base tan amplia como sea posible, con un énfasis especial en las mues-
tras de sangre procedentes de areas hacia el oeste de la region de la
pesqueria americana.

(3) Continuaciéon del analisis de los datos de la frecuencia de tamafios del
atin y su correlacion con la marcacién y otros informes, para inferir
la estructura de la poblacién.

b. Muestreo para determinar la composiciéon de tamafios, sobre una bhase con-
tinua, en California, Puerto Rico, Pertu y en donde sea posible; procedimiento
rutinario por medio del computador digital.

c. Continuacién de la investigacion sobre las estadisticas vitales (edad, cre-
cimiento, mortaiidad y fuerza de la clase anual) segln los datos sobre la
composicién de tamafios en asociacién con los datos sobre la captura y el
esfuerzo.

d. Continuacién del desarrollo y aplicacion de modelos matematicos basados
sobre estadisticas vitales, para comparar con los resultados obtenidos con
modelos basados solamente en los datos sobre la captura y el esfuerzo, a
fin de mejorar nuestro conocimiento de la dindmica de las poblaciones de
atlin, y como una base para la vigilancia de los efectos de la pesca (y de
las reglamentaciones de pesca) sobre los stocks.

e. Continuacién de la recoleccién y el estudio de larvas y juveniles incidental
a otras investigaciones, mediante la cortesia de laboratorios que prestan
su cooperacién, para elucidar la historia natural temprana.

f. Composicion y comportamiento de los cardiimenes de atun.

(1) Recoleccién y anélisis de ia informacién sobre los resultados de cada
uno de los lances de los barcos rederos.

(2) Recoleccion y andalisis de la informacién sobre la composicién de
tamafno de cada uno de los cardimenes de atin (en cooperacién con
el U.S. Bureau of Commercial Fisheries).

3. QOceanografia y ecologia del atiin
a. Continuacion del analisis de los datos oceanograficos y meteorolégicos
acumulados, para elucidar las variaciones estacionales y anuales en los
factores fisicos, quimicos y biol6égicos, y para conocer el desarrollo de los
fenémenos tanto en grande como en pequefla escala, y su relaciéon con el
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atan. Aproximadamente 60 dias de investigacién a bordo, para ser efec-
tuada en areas en donde hacen falta datos comprendidos en este tipo.

b. Continuacién del estudio de la oceanografia fisica, quimica y biolégica del
Golfo de Guayaquil y la regién ocednica adyacente, en cooperacién con el
Instituto de Pesquerias del Ecuador y del Instituto del Mar del Peru. (Tra-
bajo experimental para ser terminado a mediados de 1964.)

c. Continua cooperaciéon y ayuda a otras oficinas o entidades que estudian la
oceanografia pesquera en el Pacifico oriental tropical.
4. Investigacion sobre peces de carnada
a. Continuacién del analisis de los datos procedentes de los experimentos de
marcaciéon de anchovetas, efectuados en el Golfo de Panam& durante el
periodo 1960-1963.
b. Estudios en el Ecuador
(1) Recoleccion mediante el muestreo en un barco de investigacién, y por
el muestreo de las pescas comerciales de anchovetas, arenques de hebra
y otros peces clupeoides en el Golfo de Guayaquil. Muestreo limitado,
segun sea factible, en otras localidades.

(2) Estudios de oceanografia fisica, quimica y biolégica en cuanto a su
relacion con los peces de carnada.

(3) Analisis de las muestras y datos con respecto a la taxonomia, la historia
natural y la ecologia de los peces clupeoides.

c. Compilacién continua y anlisis de los datos estadisticos sobre capturas de
peces-cebo, obtenidos de los cuadernos de bitacora.

Se estim6 que el programa recomendado para el afno fiscal 1964-65
requeriria un presupuesto total de $617,183, o sea un aumento de $198,000
sobre los fondos autorizados el aino anterior, se intenté dedicar casi toda
esta suma al aumento del trabajo en el mar.

En enero de 1964 se supo que la contribucion de los Estados Unidos
para el presupuesto correspondiente al afo fiscal 1964-65 seria probable-
mente de $399,000 lo que daria como resultado un presupuesto global de
$428,818 ($188,365 menos que lo solicitado). Por lo tanto tuvo que re-
ducirse el programa proyectado en la siguiente forma:

(1) La marcacién de atan a bordo de barcos fletados tuvo que ser

completamente eliminada.

(2) Las investigaciones experimentales, en el Golfo de Guayaquil,
fueron detenidas prematuramente en marzo de 1964.

(3) La investigacion urgentemente necesitada sobre la biologia y
ecologia del barrilete en las areas al oeste de la region de la
pesqueria actual americana, tuvo que ser pospuesta nuevamente.

(4) Los estudios serologicos fueron restringidos casi completamente,
limitandolos a estudios tedricos en el laboratorio.

Dentro de los margenes de estas severas restricciones, fue elaborado
un programa de investigacion que se limitd casi por completo a un mayor
anilisis y a un nuevo examen de los datos existentes. El trabajo experi-
mental consisti6 solamente en tres cruceros para la marcaciéon a bordo
de barcos comerciales, y en una investigacién de los recursos de la Anchoa
naso (una pequefa anchoa usada como carnada para el atin por la flota
atunera ecuatoriana), en colaboracién con varias organizaciones en Ecua-
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dor. Sin embargo, aun este programa, fuertemente reducido, tuvo que
limitarse atin mas cuando se supo, en septiembre de 1964, que la contribu-
cion de los Estados Unidos seria de $392,100 reduciéndose asi el presu-
puesto total, de $617,183 aprobado por la Comision, a $421,110. La marca-
cién se limité a un corto crucero a bordo de un barco pesquero comercial
y se hicieron planes para terminar nuestra participaciéon en el proyecto
A. naso en Ecuador, hasta que se pudiera disponer de recursos para realizar
un trabajo adecuado.

COOPERACION ENTRE ENTIDADES AFINES Y
CIENTIFICOS VISITANTES

Los cientificos de la Comisién continuaron su trabajo en estrecha
cooperacion con entidades afines de los paises miembros y de otros paises
que pescan en el Pacifico oriental. Uno de los cientificos de la Comisién
colabor6é en un crucero de Scripps Institution of Oceanography (STOR)
en aguas frente a México. Otro cientifico acompand el barco japonés de
investigacion Shoyo Maru durante el tiempo de navegacion en aguas de las
areas del Pacifico sur y central que son de interés para la Comisién, en
donde de otro modo hubiera sido dificil hacer observaciones con los re-
cursos existentes.

La Comisién continué brindando su ayuda a los cruceros de “El Nino,”
frente a la costa septentrional de Sudamérica. Estos cruceros son efec-
tuados ahora cooperativamente en forma regular por organizaciones cien-
tificas establecidas en Chile, Perti, Ecuador, Colombia y los Estados Unidos
de América. La Comisién prestd algin apoyo financiero y ayuda técnica
con el objeto de realizar el crucero de diciembre en el barco colombiano
de investigacion Bocas de Ceniza. También un cientifico mayor de la Comi-
siébn prestdé sus servicios en el Comité de planeamiento y coordinacion
de “El Nino”, que se reunié en noviembre en Guayaquil, Ecuador.

El Institute of Marine Resources de la Universidad de California y la
Comision, sirvieron como coanfitriones de los cientificos visitantes, Dr.
Akira Suda y el Sr. Susumu Kume, del Nankai Regional Fisheries Re-
search Laboratory de Kochi, Japén. Awmbos cientificos dedicaron varios
meses, durante el ano, en las oficinas y laboratorios principales de la
Comision, en la continuacion de sus estudios sobre la pesqueria japonesa
de atiin con palangre en el Pacifico oriental. Esta asociacion y los estudios
en conjunto resultantes de la misma, han demostrado ser de gran valor
para ambos grupos de investigadores.

La estrecha y afortunada relacién que siempre ha existido entre la
Comision y Scripps Institution of Oceanography de la Universidad de
California continué durante el ano. La cercana colaboracién con esta
afamada institucién es de un gran valor practico para nosotros, ya que
muchos de sus servicios y ventajas estan a la disposicion del personal de
la Comision. El Director de Investigaciones de la Comisién ha sido nom-
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brado Investigador Asociado de la Institucion para ampliar esta fructifera
colaboracién.

El Sr. Rémulo Jordan, cientifico visitante del Instituto del Mar del
Pert, estuvo desde el 11 de enero hasta el 28 de agosto en el laboratorio de
la Comisién, donde trabajé en estrecho contacto con cientificos de la
Comisién en problemas de comtn interés. El Dr. Quinto Avila, del Insti-
tuto Nacional de Pesca del Ecuador, dedico varias semanas al trabajo con
cientificos de la Comision y de Scripps Institution of Oceanography. La
Srta. Lucia Solérzano, colega del Dr. Avila en el Instituto ecuatoriano y
anteriormente miembro del personal de la Comisién del Atan en el Ecua-
dor, emple6 varios meses en trabajos con cientificos del Institute of Marine
Resources, Universidad de California.

El Director de Investigaciones presta sus servicios a la Junta Asesora
del National Oceanographic Data Center, Washington, D.C. El Director
anterior de Investigaciones y actual Asesor Cientifico de la Comision, el
Dr. M. B. Schaefer, actia como Presidente del U.S. National Academy of
Sciences’ Committee on Oceanography (NASCO), v también como Presi-
dente de este importante departamente del comité para la Cooperacién
Internacional en las Ciencias Marinas (Committee’s Panel on International
Cooperation in the Marine Science). Con estos amplios contactos, la Comi-
sibn estd en capacidad de mantenerse al dia en los adelantos mas im-
portantes de las pesquerias y de la oceanografia en las Américas y en el
mundo.

Una alianza continua de nivel técnico, entre la Comisién Permanente
del Pacifico Sur y la Comisién del Atun, ha sido establecida por un inter-
cambio de cartas y de trabajos cientificos entre los Directores de estas
organizaciones internacionales. Esta cooperacién voluntaria conducira en
el futuro a esfuerzos en conjunto provechosos.

NUEVAS OFICINAS Y LABORATORIOS

El 21 de octubre de 1964, el personal de las oficinas y laboratorios
principales de la Comisién, ocup6é nuevos locales en el U.S. Government
Fishery-Oceanography Center, recientemente terminado, que administra
€l U.S. Bureau of Commercial Fisheries. Esta nueva estructura, imponente
y funcional, esta situada cerca de Scripps Institution of Oceanography,
en el terreno que tiene en San Diego la Universidad de California. Estos
locales se pusieron a nuestra disposicién por medio de la cortesia del Direc-
tor del Bureau of Comercial Fisheries, el Sr. Donald L. McKernan y su
Director local, Sr. Donald R. Johnson. Ademas de dotar al personal de la
Comisién con oficinas modernas y espacio para laboratorios, estos locales
permiten una colaboracién mas cercana con muchos colegas en experi-
mentos relacionados tanto en el Centro como en la Universidad.

La Comisién aceptd agradecida esta oferta de instalacién que le fue
hecha en la Reunién Anual del 18-19 de marzo en San Diego.
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Las oficinas principales y el laboratorio principal de la Comisién Interamericana del Atin
Tropical, estan instalados en este nuevo y moderno edificio, frente al Océano Pacifico en La

Jolla, California.

OFICINAS REGIONALES

Ademas de las oficinas y laboratorios principales en La Jolla, Califor-
nia, la Comision ha mantenido oficinas regionales y operaciones en diversas
areas clave. Para la recolecciéon y compilacién de los datos de la captura,
de los desembarques de los peces y de los cuadernos de bitdcora, ademas
de otros informes biologicos, la Comisién mantiene una oficina en San
Pedro, California, con tres empleados; una oficina en Mayaguez, Puerto
Rico, con un empleado trabajando tiempo completo que emplea ayudantes
temporales; y una oficina en Piura, Per(, con dos empleados. Ademas la
Comision contrata temporalmente agentes estadisticos en Panama y Costa
Rica.

Durante los tres Gltimos afnos, la Comision ha mantenido un personal
para estudios biologicos y oceanograficos, y un laboratorio regional en
Guayaquil, Ecuador. Este personal de siete empleados, estudié las pes-
guerias y la oceanografia del Golfo de Guayaquil y de las aguas adya-
centes. Los aspectos regionales de este estudio fueron terminados en
junio de 1964, cuando el director regional regres6 a los laboratorios prin-
cipales y el personal ecuatoriano fue trasladado al Instituto Nacional de
Pesca del Ecuador. Este personal también recolecté datos estadisticos
sobre la captura del atin y el esfuerzo aplicado a la misma en el Ecuador.
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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.





