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REPORT. OF THE INTER-AMERICAN TROPICAL TUNA COMMISSION
FOR THE YEAR 1952

The Inter-American Tropical Tuna Commission, established by a
Convention between the United States and Costa Rica, has as its purpose
the collection and interpretation of information which will facilitate main-
taining, at levels of maximum sustained yield, the populations of tropical
tunas in the Eastern Pacific and of the bait species used in their capture.
To this end, the Commission is directed by the Convention to undertake
investigations of the tunas and bait species, and to make recommendations
for joint action by the member governments designed to attain the objec-
tives of the Convention.

The year 1952 is the second since the initiation of the investigations
of the Commission. The Commission was organized in 1950. Its program
of investigations was outlined and work commenced during 1951. The
work during 1952 has been a continuation and logical development of the
research commenced the previous year.

Recommended Program of Investigations

At meetings held during 1951, the Commission adopted for recommen-
dation to the member governments a general program of investigations
which would provide the factual information called for by the Convention.
This program included five important lines of research:

1) Establishment of a system of collection and analysis of catch-statis-
tics and logbook records to secure, on a continuing basis, the biological
statistics necessary to measure currently changes in abundance and
yield of the stocks of tunas and bait fishes.

2) Collection and study of existing statistical and other records of
past years which may be of value in tracing the growth of the fishery
and any changes in abundance of the tuna and bait stocks associated
therewith.

3) Research on aspects of the biology and life history of the tunas,
knowledge of which is essential to the understanding of the dynamics
of the fishery.

4) Investigation of the physical, chemical, and biological oceanography
of the tropical Eastern Pacific, and of the relationships of the tunas
thereto, as a basis for understanding the ecological factors other than
fishing which are responsible for changes in the abundance and yield
of the tuna stocks.
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5) Investigations of the biology, life history, and ecology of the several
species of tuna bait fishes, to make possible an understanding of the
effects of the fishery on them.

This program of investigations involves work both ashore and at sea
from commercial fishing vessels and research vessels. Estimated contin-
uing costs are $300,000 per year, with an additional $100,000 required for
initial capital outlay.

Progress on Investigations

Appropriations made available during 1952, amounting to slightly less
than $60,000, have been quite inadequate for undertaking the research
program recommended by the Commission. In 1952, as in 1951, it has been
necessary to confine the activities of the Commission to problems of most
immediate importance which could be undertaken with funds available.
None of the activities at sea requiring considerable outlays for equipment
and vessel operations were possible. Fortunately, some progress has been
made on some of the necessary studies at sea through the co-operation of
other organizations, with the activities of which the Commission’s work
has been co-ordinated, as provided for in Article I, Sections 13 and 16, of
the Convention.

During 1952 there was in satisfactory operation a system of collection
and analysis of catch-statistics and logbook records for obtaining adequate
information on current activities of the fleet, and for measuring yield and
apparent abundance of tuna and bait stocks.

Interpretation of current data in order to arrive at conclusions respect-
ing the present status of the tuna and bait resources must await completion
of analysis of similar data respecting previous years of fishing. A great
mass of such data has been collected. Its analysis, however, has proceeded
very slowly. It is indispensable that this phase of the investigations be
completed at the earliest possible moment, and it is to be regretted that
the resources of the Commission have not been adequate to proceed in this
direction more rapidly.

Present knowledge of important facts respecting age, growth, migra-
tion, aggregation habits, and other aspects of the biology and life histories
of the tuna species is extremely meager. The California State Fisheries
Laboratory has been able to initiate certain studies in this area of research
by means of (1) market measurements of tuna sizes in the catch landed at
San Pedro, and (2) development work on a tag suitable for studies of tuna
migrations and technique of applying it. The Pacific Oceanic Fishery
Investigations of the U.S. Fish and Wildlife Service, with headquarters in
Honolulu, is conducting studies of the biology of the tunas of the Central
Pacific, many of the results of which will be useful in the Eastern Pacific
also. These investigations, while of great value to the Commission, need
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to be expanded and augumented by inquiries into the biology and popula-
tion dynamics of the Eastern Pacific tunas.

During the summer of 1952, an extensive oceanographic survey of the
tropical Eastern Pacific was undertaken as a co-operative investigation of
the Scripps Institution of Oceanography, the Naval Electronics Laboratory,
and the Inter-American Tropical Tuna Commission, aboard the research
vessel Horizon of the Scripps Institution. Financial support of the expedi-
tion was primarily from the Navy through Scripps Institution. This expe-
dition provided basic information, indispensable to the Commission’s
research program, which could not have been obtained with the Commis-
sion’s limited funds. The results of this investigation are expected to make
possible an understanding of the general oceanography of the areas of
importance to the Commission, and to provide a sound basis for planning
the more detailed investigations needed for elucidating annual and seasonal
variations in the oceanographic regime.

In the spring of 1952, the Commission established a laboratory at Pun-
tarenas on the Gulf of Nicoya for the study of the ecological regime of that
formerly important baiting area, which until about 1948 supported a large
population of anchovetas. In addition to studies of the hydrography of
the Gulf, investigations are being made of the life histories of the bait
species which now inhabit it.

Through the co-operation of the tuna fleet, samples of anchovetas and
other bait species are obtained at intervals throughout the year from each
of the important baiting areas between San Diego and Ecuador used by
the fleet. Based on these samples, staff members of the Commission are
conducting studies of age and growth, spawning seasons, and racial affini-
ties of the various populations. It is desirable that in the near future these
investigations, based on samples taken by the fleet, be augmented by col-
lections and observations made by the Commission’s scientists in the field.
It is particularly necessary that tagging experiments be undertaken to
measure migrations of bait species between baiting areas, and to estimate
rates of exploitation of the stocks. To this end, experiments have been
completed at the Scripps Institution Aquarium, during 1952, leading to the
development of a suitable tag for use on the bait fishes.

Attached hereto as Appendix A is a report by the Director of Investi-
gations giving further details on the investigations during 1952.

Membership Changes

Mr. Milton C. James retired from the U.S. Fish and Wildlife Service
in the spring of 1952 and resigned from the Commission. His resignation
was accepted by the President of the United States on 1 April 1952.

Dr. John Laurence Kask, Mr. James’ successor as Assistant Director
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of the U.S. Fish and Wildlife Service, was appointed to the Commission on
July 10, 1952,

Annual Meeting

The Commission held its regular annual meeting at San José, Costa
Rica, on August 13. At this meeting the Commission took the following
actions:

1) Approved for publication the annual report for the years 1950 and
1951;

2) Adopted a set of rules of procedure for the conduct of Commission
meetings;

3) Reviewed the investigations underway, and discussed and approved
the investigations to be undertaken during the current fiscal year in
the light of the funds made available for the joint expenses of the
Commission ($58,100 compared with estimated requirements of
$424,000);

4) Recommended to the member governments a program of investi-
gations for the fiscal year 1953-54, in general the same as that
recommended the previous year, with minor modifications dictated by
the results of researches during the preceding year. Estimated that
the program required a budget of $412,575, and recommended its adop-
tion by the member governments;

5) On the basis of current statistics of amount of tuna utilized by the
member governments, recommended that the joint expenses of the
Commission be apportioned between the United States and Costa Rica
in the proportion of 99.8% and 0.2%;

6) Elected Mr. José L. Cardona-Cooper Chairman, and Dr. J. L. Kask
Secretary for the next year.

Appropriations for the investigations of the Commission have, during
1952, been only a small fraction of the funds required for the program of
studies needed to insure wise use of the tuna and bait resources. Consid-
erable progress on necessary investigations has been made in spite of this
limitation, largely because of the support of important investigations by
the Scripps Institution of Oceanography, the California State Fisheries
Laboratory, and the U.S. Fish and Wildlife Service. The Commission will
continue to take full advantage of opportunities for future assistance from
other agencies, but it cannot be expected that this assistance will continue
to be forthcoming without significent financial contributions by the Com-
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mission to such co-operative investigations. It must also be strongly
emphasized that some essential parts of the research program have
received no attention, and progress on other essential lines of study is too
slow to be of utility in the near future.

The Commission is in the unique position of undertaking investigations
of the important fishery for the tropical tunas while that fishery is still
growing and, apparently, is not yet fully utilizing its resources. All too
often in the past, such investigations have been undertaken only after a
fishery had obviously passed its peak and was beset with declining yields.
All too often in the past, efforts have been necessarily directed to repairing
rather than preventing damage. If the Commission is to fulfill its purpose
of maintaining the yield of this fishery at maximum levels, the necessary
scientific knowledge must be obtained before, not after, the fishery has
over-extended itself.

INTER-AMERICAN TROPICAL TUNA COMMISSION,

José L. Cardona-Cooper, Chairman
Eugene D. Bennett

Lee F. Payne

Gordon W. Sloan

Virgilio Aguiluz

Victor Nigro

John L. Kask, Secretary





















APPENDIX A

REPORT ON THE INVESTIGATIONS OF THE INTER-AMERICAN
TROPICAL TUNA COMMISSION DURING THE YEAR 1952

By

Milner B. Schaefer, Director of Investigations

The purpose of the Inter-American Tropical Tuna Commission is set
forth in the Convention as the gathering and interpretation of factual
information which will facilitate maintaining, at levels which will permit
maximum sustained catches, the populations of yellowfin and skipjack
tunas, and of other kinds of fish, taken by tuna fishing vessels in the
Eastern Pacific Ocean. The research program recommended by the Com-
mission to the member governments has been planned to provide the
factual information required for an understanding of the biology, ecology,
and population dynamics of the tunas and tuna-bait fishes.

Foremost among the natural phenomena, knowledge of which we need
in order to draw conclusions respecting the rational utilization of the tunas
and tuna bait species, are the effect of fishing on the abundance of the
populations of the several species of tunas and bait fishes, and the relation
of size of populations to sustained catches which they will support. For
studying this subject, we require, for a series of years, measurements of
yield, intensity of fishing, and abundance of the fish populations with
which we are concerned. Such measurements can be made at reasonable
cost only from the records of the commercial fishery. Therefore, it is of
basic importance that the research staff gather continuously detailed
information respecting the locations of fishing, amount of fish caught, and
fishing effort required to make the catches. Similar records for earlier
years of the fishery, when intensity of fishing was lower, will make
possible an understanding of what changes in the abundance and yield

14
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have been associated with changes in the intensity of fishing as the fishery
has grown.

The statistical records alone are, however, not sufficient for under-
standing the effect of the amount of fishing on the abundance of fish and
the yield which may be obtained. The interpretation of the statistical
data depends, in important degree, on knowledge of the important aspects
of the life histories and behavior of the fishes, which we refer to as their
“biology.” We must know the natural population units into which each
species is divided, so that the statistics of catch may be properly referred
to them. We need to know the amount and rate of migration of individuals
within and between these population units. We need to know at what
stages of their lives the individuals are vulnerable to the fishery, in what
geographical areas and over what period of time. We need to understand
the manner and degree in which the fish populations are renewed by
birth, growth, and death, the “vital statistics” of the species.

Variations in the abundance of the fish populations with which we
are concerned are the result not only of changes in amount of predation
by man, the fishery, but also of variations in amount of predation by other
enemies, variations in supplies of food, and variations in the physical
environment influencing rates of birth and death. The tunas exist in a
complex oceanic environment, which is not uniform in either space or time.
The littoral habitat of the bait species subjects them to even larger varia-
tions in the natural factors of this environment. Adequate understanding
of these ecological factors influencing the populations of tunas and bait
fishes is indispensable if we are to avoid confusing their effects with those
produced by fishing.

In order to obtain these several kinds of knowledge, there has been
drawn up a general program of research, which has been approved by the
Commission and recommended to the member governments. It has not
been possible to initiate research on all of the essential lines of investiga-
tion due to rather severe limitation of funds made available. During 1952,
as during the preceding year, it has been necessary to limit our investiga-
tions to those projects of most immediate importance which could be
undertaken.

In general, the research conducted during 1952 has been a continuation
and extension of lines of study initiated in 1951. In addition, we have
taken advantage of opportunities to utilize facilities of co-operating
agencies to make some start on important investigations not otherwise
within our means. Although gathering of basic data has demanded most
of the effort of the staff, an increasing share of our time has been directed
toward analysis.
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The following activities have been undertaken by the scientific staff
during 1952:

1. Compilation of current statistics of total caich

Information respecting amounts and species of tunas caught in the
tropical Eastern Pacific Ocean is gathered from a variety of sources, includ-
ing records of government agencies of those countries utilizing substantial
quantities of tuna, records of tuna canners, and import declarations in the
United States. The resulting data on total production are complete except
for very minor quantities of tuna utilized in certain countries other than
the United States. Compilation of data for 1951 indicates landings of 308.6
millions of pounds, consisting of 183.7 million pounds of yellowfin tuna,
121.2 million pounds of skipjack, and 3.7 million pounds not identified by
species. This represents a decrease of 45 million pounds from 1950 due,
primarily, to considerable curtailment of the activity of the United States
fleet as a result of economic circumstances.

The fleet based on the West Coast of the United States landed, in 1951,
277.4 million pounds, consisting of 161.6 million pounds of yellowfin tuna
and 115.8 million pounds of skipjack. Of these quantities, vessels using
live bait landed 91% of the yellowfin tuna and 88% of the skipjack, purse
seiners having had relatively poor fishing during 1951.

Detailed information respecting geographical origin of tuna catches.
for different seasons of the year is gathered routinely by the Commission’s
staff by means of a system of logbook records, described below, through
which we are able to obtain precise information on the operations of the
major part of the fleet landing at ports of the United States West Coast or
Costa Rica. This system was initiated with the clippers in 1951, and was
extended to the seiners during 1952. Comparison of these data over a
series of years will enable the Commission to ascertain what variations
occur in the yield from different areas from year to year. Such data,
taken together with information on intensity of fishing, will eventually
enable us to ascertain, when a sufficient series of data are available, the
changes which may be taking place in the abundance of the tuna stocks.

Data on tuna landings for 1952 are still in process of compilation. It
appears, however, from preliminary figures, that the total catch of yellow-
fin tuna from the tropical Eastern Pacific was at about the same level as
in 1951, or slightly higher, but that the total catch of skipjack was down
to an important degree below that of the previous year.

The tuna clippers, using live bait, are at present the dominant element
of the fleet. Their method of fishing requires quite large quantities of
small, inshore fishes for “chumming” the tuna to the fishing vessel. Sta-
tistics on the kinds and quantities of bait fish taken by the fleet were
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completely lacking until we commenced our detailed coverage of the
operations of the fleet by means of logbooks. From the logbook records
kept by a large sample of the fleet operating from ports of the United
States and Costa Rica, we can determine the amounts of bait fishes cap-
tured by those vessels and can, on that basis, estimate rather accurately
the quantities of each kind of bait taken by the entire fleet from each
baiting area. Data for 1951 have been compiled and estimates completed.
Tabulation of data for 1952 was still in process as the year ended.

The tuna fishermen measure bait in “scoops”, a scoop being the quan-
tity lifted from the bait seine into the bait tanks by means of a small dip-
net, the instrument also being called a scoop. The quantity of fish in a
scoop varies to some extent from vessel to vessel and probably also with
the kind of fish, and perhaps the locality. We do not yet have accurate
conversion factors, but information at hand indicates a tentative factor
of 10 pounds per scoop.

Estimates based on our 1951 logbook data show that the fleet of tuna
clippers operating from United States West Coast ports captured the
following quantities of bait fishes during that year:

Kind of Bait Number of Scoops Percent of Total
Anchoveta (Cetengraulis mysticetus) 1,603,000 63.0
California sardine (Sardinops caerulea) 382,000 15.0
Galapagos sardine (Sardinops sagax) 83,000 3.3
Northern anchovy (Engraulis mordax) 160,000 6.3
California sardine and Northern anchovy

mixed and not identifiable separately 12,000 0.5
“Herring” (Opisthonema, Sardinella, Ilisha) 146,000 5.7
Salima (Family Xenichthyidae) 61,000 24
Other species, and not specified 97,000 3.8

TOTAL 2,544,000

The fleet to which these estimates apply is the fleet of bait boats,
regularly engaged in the tuna fishery, landing its catches at United States
West Coast ports. This fleet landed 226 million pounds of tuna and skip-
jack in 1951. Not included are a number of small California vessels
engaged sporadically and seasonally in the tuna fishery off Baja California,
nor U.S. vessels normally based on the West Coast shipping their catches
frozen from Panama, and elsewhere. Such vessels caught about 20 million
pounds of yellowfin tuna and skipjack in 1951. We have, of course, no
means of estimating quantities of bait used by fishing vessels of Mexico,
Peru, Ecuador, and other countries whose vessels are not covered by our
logbook system. From available information on catches of vessels of other
nations, we are reasonably certain, however, that the bait fishing covered
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by our regular logbook system, for which estimated quantities of bait used
is tabulated above, includes at least 86% of all tuna captured by live
bait fishing. Presumably, therefore, the above estimates include at least
this percentage of all bait used.

ANCHOVETA

63.0%
6.7

o' y ,
33% 15.0%
SARDINES
/
CALIFORNIA

FIGURE 1. Relative importance of different kinds of
bait fishes used by clippers in 1951.

2. Compilation of detailed data respecting current fishing operations

Although statistics of yield of the tuna and bait fisheries are essential
to keeping track of the changes in the fishery and its effects on the stocks
of tunas and bait fishes, such information is not sufficient. The yield of
a fishery is determined both by the quantity of fish available to the fisher-
men and by the amount of effort put into their capture. In order, then, to
measure changes in the quantity of fish available, their abundance, we
need to obtain not only information as to the time, place, and amount of
the catches, but also information regarding the amount of fishing effort
that is required to make them. Such data, gathered over a series of years,
is indispensable for determining the changes in the fish stocks in response
to fishing, and for estimating the average sustained yield which may be
expected at various levels of abundance from each population, both of
tunas and bait fishes.

For this reason, the staff of the Commission has undertaken, as a task
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of first importance, the establishment of an effective system of gathering
detailed information respecting the activities and results of the fishing
fleet. During the first year of our work, 1951, we instituted a system of
gathering such information from the clipper fleet. Special logbooks were
designed and distributed to the vessel captains. Representatives of the
Commission meet the vessels on their return to port after each trip and
copy from the logs information required. Gathering of data from the
clipper fleet was continued during 1952, during which year we obtained
data on over 90% of the trips made by clippers from the West Coast
of the United States. Similar logbook coverage of the purse-seine fleet
was commenced in January 1952, with fairly gratifying results; detailed
information was obtained for 84% of the purse-seiner trips completed
during the year.

Information obtained from fishing vessel logbooks, like all other infor-
mation concerning the operations of any individual person, company, or
enterprise, is kept completely confidential, being available only to staff
scientists working with the data. Eventual publication of results will be
in the form of totals and averages which will not reveal the operations or
results of any individual company, or enterprise.

As a basis for summarizing in useful form the data respecting effort
employed in tuna fishing and resulting catches, it has been necessary to
establish a system of statistical areas for the Eastern Pacific. In estab-
lishing such a system, several considerations need to be kept in mind:
(1) For studying the dynamics of the tuna populations, it will be necessary
to employ geographical divisions corresponding to the ranges of the sep-
arate populations, if such exist. Lacking knowledge of the existence of
independent populations at this time, it is necessary that the smallest
statistical divisions be certainly small enough so that they may be recom-
bined into proper biological areas when needed. (2) For use in ecological
studies, it is desirable to have data respecting abundance of tunas tabulated
by the smallest practical geographical areas. (3) The system needs to be
simple, requiring the use of few or no special charts. (4) The system
should be designed for easy manipulation of data, and should be readily
adaptable to employment of mechanical techniques for sorting, adding, and
averaging. The system adopted meets all these needs. The Eastern Pacific
is divided into major divisions, or areas, by the lines of latitude and longi-
tude divisible by five, the resulting areas being designated by the latitude
and longitude of the southeast corner. Each of these areas is further
divided into 25 sub-areas which are one degree on a side; these are num-
bered serially from 1 to 25 within the major area. Thus, every one degree
square in our region of the sea, north of the equator, is represented by a
seven digit designation, while those south of the equator require an eighth
digit to represent south latitude. These areas are readily identified from
any standard chart, and are easily combined into larger aggregates where
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desired. They are readily adaptable to both manual and mechanical tech-
niques of data processing. The smallest divisions, 60 miles on a side, seem
sufficiently fine for our purpose.
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FIGURE 2. Portion of the Eastern Pacific Ocean illustrating the statistical areas
used by the Commission.

In figure 2 is shown a small section of our oceanic area, adjacent to
Central America, illustrating the statistical area system.

Data respecting fishing effort and resulting catches obtained from
loghooks of tuna clippers during 1951 have been tabulated and summarized
according to statistical areas and sub-areas, quarter of the year, and size
category of vessel by means of punch-card techniques. These provide
estimates of yield and yield-per-unit-of-fishing-effort by season of the year
both for the small one-degree sub-areas, and for the larger areas five
degrees on a side. It is a simple matter to further recombine any of these
data into still larger regions for part or all of the year.

Although regular logbook coverage of the seiner fleet was not com-
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menced until January 1952, logs covering about 25% of the trips
made in 1951 were obtained from captains who had kept such records for
their own use. In order that the Commission’s current records of the
fishery should be complete commencing with 1951, the seiner data for that
year have also been summarized by quarters, statistical areas, and vessel
size-categories, in the same manner as the data from clipper logs.

Logbook data obtained from clipper logs and seiner logs during 1952
were still in process of tabulation as the year ended. Normally, completion
of the tabulation of logbook data requires, with our present staff, about
three to four months beyond the end of the year.

The tuna clippers spend only a part of their time fishing for tuna. A
very considerable part of their time is spent in pursuit of the small, inshore
fishes used for live-bait in the capture of the tunas. For statistical data
respecting the kind and quantity of bait fishes taken, as well as information
as to changes in catch-per-unit-of-fishing-effort, our only source is the
information recorded by the fishing vessel masters in their logbooks. Since
the bait fishes are associated with the shore, occurring in particular geo-
graphic localities which have been named, a numerical system of statistical
areas is not necessary. The number of localities in which bait is taken
by the fleet is also sufficiently small that it is quite satisfactory to tabulate
and summarize bait statistics by areas designated by regular geographical
names.

Logbook information respecting amount of time spent fishing and
catches obtained of each kind of bait, for each baiting area by months,
is being tabulated routinely commencing with 1951. From the tabulations
may be estimated the total quantities of each kind of bait fish taken from
each baiting area. Estimates of total quantities of various kinds of bait
used by the U.S. fleet have been shown for 1951 on page 17. We may
also derive estimates of catch-per-unit-of-fishing-effort, necessary for keep-
ing track of changes in abundance of the various bait species in each
important baiting area.

In addition to detailed information obtained from logbooks for a large
sample of the fleet, information useful for measuring in a general way
changes in the condition of the fishery is obtained by maintaining for the
whole fleet records of departure and return dates for each trip, together
with quantities of tunas landed. These data lead to a statistic of catch-
per-day’s-absence, measuring over-all success of fishing, which in turn
reflects changes in the abundance of the fish populations in the aggregate,
and the degree to which they are available to the fleet. While this statistic
is more difficult to interpret than those derived from the logbook informa-
tion, it has the virtue that it is comparable to a similar series available for
the past twenty years.
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The continuing collection and compilation of these kinds of informa-
tion is of the highest importance, since it is by means of these basic data,
together with necessary knowledge of the biology of the species concerned,
that we may arrive at an understanding of the dynamics of the tuna and
bait fish populations. As have been previously noted, the data cannot be
interpreted in terms of the dynamics of the fish stocks until we have a
considerable series of years, reflecting the effects of varying intensities of
fishing. The compilation of these detailed data of the fishery is indispens-
able as the continuing record of basic information upon which the impor-
tant decisions of the Commission will eventually be based.

3. Derivation of measures of success of fishing and abundance of the fish
populations

The employment of catch statistics, logbook data, and other informa-
tion on the fishing operations and results, for the study of variations in the
abundance of the fish stocks in space and time, requires rather careful
consideration of the nature of the measurements to be employed. It needs
to be understood just what is being measured. We must insure that the
measurements are properly comparable from year to year or from place
to place.

From the information available respecting current fishing operations
and results, and also, in some cases, from data of past years, several useful
statistics may be computed.

Catch-per-day’s-absence—From records of quantities of tuna landed
and number of days absence from home port, which we obtain for nearly
the entire fleet, it is possible to compute the average catch-per-day-of-
absence-from-port. For seiners, this measures the success of tuna fishing,
reflecting changes in abundance of the tunas, since such vessels catch the
tuna directly with purse-seine nets. For clippers, however, the catch-per-
day’s-absence-from-port is affected not only by success in fishing for tunas
but also by the prior success in catching bait. In this case, the catch-per-
day’s-absence reflects changes in both the abundance and availability of
tunas and the abundance and availability of bait species.

From analysis of the detailed data from individual vessels for the
year 1951, it has been found that the catch-per-day’s-absence of both
seiners and clippers is related to vessel size. In order to make comparable
the statistics between years, since the average size of vessel changes from
year to year as new vessels replace old ones, this effect must be discounted.
There appears to be no simple means of applying correction factors for
vessel size, therefore it is necessary to compute separate statistical indices
for different categories of vessels, which will be comparable from year to
year. We are computing, therefore, indices for each of six different size
categories of vessels.
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Since the vessels of the tuna fleet operate, in general, over the entire
range of the fishery, and fish in many different areas in the course of a
single voyage, the catch-per-day’s-absence is capable of measuring only
over-all changes in the success of fishing. Only to the extent that vessels
in the smallest size categories restrict their fishing to a limited part of the
total range, can such information be employed in measuring changes in
sub-regions of the range of the fishery.

Catch-per-day-of-tuna-fishing—For current years and for such past
years as logbook records may be available, it is possible to obtain measure-
ments of changes in abundance and availability of the tunas by means of
the catch-per-day-of-fishing-for-tunas. From the log of a voyage may be
obtained the number of days actually spent in tuna fishing and the catches
which result, and from these data it is possible to compute the catch-per-
day-of-tuna-fishing. This statistic is not affected by amount of time spent
catching bait, time spent running to and from the fishing areas, time laid
up by bad weather, etc., and so should reflect accurately changes in the
abundance of the tuna as encountered by the fishermen independent of
other factors.

Since for each day of fishing we know the locality and catch, the
average catch-per-day may be computed for different times of the year
and different fishing areas. As a result we can detail changes between
seasons, areas, and years. Analysis of the data for 1951 has shown that
the catch-per-day-of-tuna-fishing is also related to vessel size. In this
case, however, by making a series of comparisons of the catch-per-day of
different sized vessels fishing in the same area, we have been able to arrive
at factors measuring the relative efficiency of different sizes of vessels.
These efficiency factors have then been applied to the number of fishing
days of vessels of different sizes to arrive at a measurement of total fishing
effort in terms of fishing days of a vessel of a certain size class taken as
standard. The standard fishing day can be used as a measurement of
fishing effort which is independent of vessel size. The corrected statistic,
catch-per-day’s-fishing for a fixed vessel size, being independent of vessel
size, is comparable from season to season, from area to area, and from year
to year as a measurement of the relative abundance of tunas encountered
by the fishery.

Catch-per-day-of-bait-fishing—Similarly, from the log of a voyage we
may determine, for each place bait is fished, the number of days spent
fishing for bait and the kind and amount of bait which was captured.
The average catch-per-day of a bait species at a particular baiting area
may be taken as a measurement of the relative abundance of that species
as observed by the fishing fleet, and so used to trace changes in abundance
from season to season and year to year.

From analysis of data for 1951 it has been shown that here, also, the
fishing ability is related to vessel size. Again, however, by comparing
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catches of different size-categories of vessels fishing in the same baiting
area, it has been possible to compute efficiency factors to be employed in
correcting the data to a boat of a specified size class taken as a standard.

4. Collection and analysis of historical data respecting the development
of the fishery

Since it is necessary that suitable statistical information be available
for a considerable series of years, it is of importance to collect information
respecting the operations and results of the fishing fleet not only for
current years, but also for years as far in the past as may be possible.
Fortunately, it has been discovered that quite an extensive amount of
suitable data are available from a number of sources. Collection of such
data was commenced as one of the first activities of the Commission’s staff
in 1951 and was continued during 1952. Most of the useful historical data
have now been collected; the task of collection should be essentially com-
pleted by mid-1953.

Data on landings of tuna, by species, by vessels of the California
fishing fleet for each trip of each vessel have been gathered by the Cali-
fornia State Fisheries Laboratory since the early days of the fishery.
These landing data have been copied from the records of the Laboratory
for all years since 1931, the earliest year for which the records are now
in such form as to be accessible.

From records of certain tuna canners, vessel owners associations, and
other sources, we have obtained for most clippers since 1931, and most
seiners since 1936, information on the dates of departure from port and
return to port for the individual trips for which landing data are available
from the State’s records.

From U.S. Customs registration records, records of vessel owners
associations, trade journals, records of the California State Fisheries Labor-
atory, and other sources, we have obtained information on the physical
characteristics of the individual vessels and the type of fishing gear used
(seines or live-bait).

The foregoing information has been collated and tabulated on individ-
ual boat cards in suitable form for analysis.

From these data we shall be able to trace the growth of the fishing
fleet, and changes in the catch-per-day’s-absence-from-port, a measure-
ment of over-all fishing success. As explained on page 22, for seiners,
the catch-per-day’s-absence reflects changes in the success of catching the
tuna species, but for clippers it measures the combined success of fishing
for bait fish and for tunas. In order to study changes in success of bait
fishing and success of tuna fishing separately, we must have further
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knowledge of the time spent in fishing for bait and time spent in fishing
for tunas. Furthermore, the catch-per-day’s-absence yields information
for the fishery as a whole, giving us little or no information respecting
different baiting grounds or tuna fishing areas.

In order to estimate changes in success of fishing for tunas, indepen-
dent of success of bait fishing, and in order to estimate abundance for
different areas, it is necessary to have records of detailed fishing operations
and results. Fortunately, a considerable number of yessel masters have
kept in past years, for their own use, logbook records of their fishing
operations. Although many of these have been lost or destroyed, a useful
number is available for a good many past years for the fleet of clippers
and for a few years for the fleet of seiners. Old logbook data from clippers
were collected during 1951, collection was continued during 1952, and
some further records are believed to be yet available. Because of the very
large quantity of such records and the limitations of personnel, the great
bulk of such records have been simply copied by microfilm camera, only
a small fraction having been abstracted for tabulation. It is believed that
sufficient logbook material has been obtained, or will be obtained, to
indicate important changes in the abundance of the tuna populations for
at least the past twelve years. Some records have been obtained from as
far back as 1930.

How useful the old logbook records will be for measuring changes in
abundance of bait populations cannot be determined until the material has
been tabulated and analyzed. Most old logbooks indicate the estimated
quantity of tuna captured from day to day, but in many instances quan-
tities of bait captured are not shown. At least it will be possible to deter-
mine what baiting areas were being exploited from year to year, and it
may be that a sufficient number of logs will record catches and thereby
permit estimates of changes in abundance.

Because of the more localized operations of the seiner fleet, until
recent years at least, few masters were in the habit of keeping logs of
their activities. Some logbooks have, however, been obtained from as
early as 1938, and a number believed to be sufficient for reliable use in
computing changes in apparent abundance of the tuna stocks have been
obtained back to at least 1946. It is believed that nearly all existing log-
book data for seiners have been collected. Basic data have all been
abstracted from these preparatory to final tabulation and analysis.

Completion of the abstracting of information from old logs, its tabula-
tion, and analysis, is one of the most urgent tasks now facing the scientific
staff. Until this job has been completed we can have little idea of what
changes may have taken place in the population abundances of the tunas
and bait species during the recent growth of the fishery. It is hoped that
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it may be possible to employ additional clerical personnel in order to bring
this work to completion in the reasonably near future.

Landings of the California fleet, from 1931 through 1951, copied, as
noted above, from the archives of the California State Fisheries Laboratory,
have been classified by type of gear, month of landing, species of tuna,
and area where reported caught (according to statistical areas used by the
State of California, which differ from ours.) Area of capture was, however,
not reported in most years for a considerable part of the landings. By
means of punch card machine sorters and tabulators, all of these data
have been retabulated by the various possible classifications. Analyses
of the tabulated and summarized data have been commenced for the pur-
pose of determining what changes have taken place, over the period of
growth of the fishery, in the seasonal and geographic distribution of the
catches, in landings according to gear employed, and in the species com-
position of the catches.

5. Investigations of the biology and ecology of bait species

Since over 80% of the yellowfin and skipjack tuna taken from
the tropical Eastern Pacific are captured by means of live-bait, the supply
of bait is one of the important factors in maintaining the catch of tunas
at sustained high levels. For this reason, the study of the bait resources
is one of the important aspects of the Commission’s research program.

We have already described the means by which we are obtaining
estimates of quantity captured of each of the important kinds of tuna bait
fishes, and the means by which changes in abundance on different baiting
grounds is assessed from information from logbooks kept by the tuna fleet.

Interpretation of the statistical data in terms of the dynamics of the
bait fish populations can be accomplished, however, only on the basis of
knowledge of the life histories, biology, and ecology, of the species con-
cerned. With the exception of the California sardine, we know very
little about the several kinds of fishes used as tuna bait. It is important,
therefore, that the important aspects of the ways of life of the bait species
be studied as rapidly as our facilities permit.

Certain aspects of the biology and life history of bait species can be
studied from material collected by the tuna fishermen in the course of
their baiting operations. From random samples of the catches preserved
and returned to our laboratories by co-operating fishermen, we are able
to identify the species of fishes used as bait, and the sizes of fish used.
Systematic examination of collections taken at different times of the year
from the same baiting areas, enables the determination of age and rate
of growth, spawning seasons, and racial affinities of the populations of the
several baiting grounds. We have, therefore, continued during 1952 collec-
tion of bait fishes for such studies through the help of co-operating fisher-
men.
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FIGURE 3. Location of principal areas where ancho-
vetas (C. mysticetus) are captured.

Inasmuch as the anchoveta, Cetengraulis mysticetus, is by far the most
important bait species, accounting for 63% of the live-bait logged by
the clipper fleet in 1951, primary attention has been given to advancing
our knowledge of this species. The anchoveta occurs in various bays and
estuaries from Almejas Bay, in Baja California, to northern Perd. Principal
baiting locations are Almejas Bay, in Baja California; Guaymas, and
Ahome Point, on the eastern side of the Gulf of California; the Gulf of
Fonseca; the Gulf of Panam4; several bays on the coast of Columbia; and
the Gulf of Guayaquil. The last named locality has, however, been closed
to fishing by foreign vessels during most of 1952.

A question of primary importance respecting the anchovetas, of course,
is whether the populations of different baiting areas are separate and
distinct groups, or whether they migrate extensively from one area to
another. One means of studying this is by means of comparing anatomical
characters of individuals from different areas to determine whether they
are similar or different. Examination of extensive series of specimens
from the Gulf of Guayaquil, Gulf of Panamd, Gulf of Fonseca, Ahome
Point, Guaymas, and Almejas Bay, with respect to numbers of vetebrae,
numbers of anal fin rays, and numbers of gill rakers, indicate that the



28 TUNA COMMISSION

populations of the several areas are significantly different from one
another, and that there is not likely extensive migrations between them.
In order to determine whether there is any migration between them, and
in order to investigate amount of migration between more closely adja-
cent places, such as, for example, the two sides of the gulf of Panama, we
shall have to trace the movements of tagged individuals. Present evidence
is adequate, however, to indicate that the populations of the several major
baiting areas should provisionally be considered separate entities.

Studies have been commenced by seientific personnel of Scripps Insti-
tution of Oceanography, employing material collected by the Commission,
toward the demonstrataion of genetically separate populations of ancho-
vetas by means of chemical separation of gene-connected chemical com-
pounds by paper chromatography.

Study of length-frequencies of samples of anchovetas, taken at dif-
ferent seasons from the several baiting areas, indicates that this species
grows rather rapidly, during the early years of life at least, and that a
year class remains in the fishery in important numbers for only two or
three years. It appears that most anchovetas taken by the tuna fleet are
only one and two years old. In some instances, for example in Panama
in 1951, the fishery is largely supported by only a single year class. In
such circumstances, where there are few year classes present at any time,
variations in year-class strength may be expected to give rise to large
and at times rapid fluctuations in abundance from year to year, which
corresponds to the past history of the anchoveta fishery in several baiting
areas.

Examination of the state of maturity of eggs in the ovaries of speci-
mens collected by the fleet indicates that the fish first spawn at two years
of age. Spawning takes place, apparently, in the late fall and winter
months. The eggs are pelagic.

Specimens of other species returned in the samples collected by the
fleet are identified, the lengths of all specimens are taken, and sub-samples
are preserved for later study. Specimens of California sardines are turned
over to the California Co-operative Sardine Program (being conducted by
the Scripps Institution of Oceanography, the State of California Bureau
of Marine Fisheries, the U.S. Fish and Wildlife Service, and the California
Academy of Sciences) which is conducting extensive studies of this species.
From size frequencies of the samples examined to date, it appears that
the majority of the individuals of this species used for tuna bait are
members of the zero-group, that is fish less than one year old, although
older fish do sometimes appear in the samples.

Likewise, sardines used in the Galdpagos Islands are mostly small
fish, less than one year old. However, we have obtained some fish in our
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samples of large sizes, and fishermen report seeing quite large fish from
time to time. It appears, therefore, that the Galapagos sardines may be a
self-sustaining population.

In order to verify the results of racial studies on anchovetas by
anatomical characters, in order to find out about their migrations, and
in order to get some estimates of rates of exploitation by the fishery, it is
important that the Commission’s staff undertake experiments with tagged
fish at the earliest possible date. In anticipation of the necessity of tagging
bait fishes, we have, during 1952, completed experiments toward the
development of a suitable external tag for this purpose, using sardines in
the aquarium of the Scripps Institution of Oceanography. After testing
plastic streamer-tags fastened in various positions in the dorsal surface of
the fish with nylon thread, with tantalum wire, and with soft stainless
steel wire, it has been found that very little loss of tags is experienced if
we employ either stainless steel or tantalum wire to attach the tag well
anterior to the dorsal fin. Mortality of tagged fish using the tags was not
greater than the controls. It is considered that the tag is now ready for
trials in the field.

In February 1952 the Commission established a laboratory at Pun-
tarenas, Costa Rica, in order to study the biology and ecology of the bait
species of the Gulf of Nicoya. From this laboratory, field studies were
begun in the spring of 1952. Observations were first made from a small
launch made available for our use, and from a chartered boat of larger
size. In June the Commission acquired a 30 foot, diesel-powered boat for
work on the Gulf. Supplementary observations and collections have also
been possible from commercial fishing vessels, primarily those engaged
in the local shrimp fishery. The work of this laboratory during 1952 has
been directed toward (1) studies of the general hydrography of the Gulf,
(2) studies connected with the disappearance of the anchoveta from the
Gulf of Nicoya and possibilities for rehabilitation, and (3) studies toward
elucidation of the life histories and distribution in the Gulf of other species
useful as tuna bait.

The seasonal cycle of changes in temperature and salinity have been
followed by taking observations at approximately monthly intervals at a
series of depths at nine stations located from the head of the Gulf to its
mouth. At the same time, standing crops of organisms were measured at
each station by quantitative sampling of the zooplankton. It has been
shown that the annual regime is related directly to rainfall which increases
the discharge of rivers empting into the Gulf, strongly modifying the
salinity and temperature structure and affecting the production of plank-
ton organisms. Knowledge of the environmental conditions, their annual
cycle of changes, and the relation thereof to meteorological factors is
requisite for understanding the ecology and life history of the various fish
species which are usable for tuna bait, as well as for gaining some knowl-
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edge of what factors may be of importance in the eventual rehabilitation
of the Gulf as a source of anchovetas.

The Gulf of Nicoya supported a productive fishery for the anchoveta,
Cetengraulis mysticetus, up to 1947. By the spring of 1947, vessels baiting
there were experiencing considerable difficulty obtaining this species in
adequate quantities and were often taking thread herring as an alternative.
During the ensuing summer, there was, according to reports of numerous
reliable persons, an occurrence of extensive “red water” or “brown water”
which was fatally toxic to anchovetas in the bait tanks of vessels entering
this discolored water and was, presumably, toxic to anchovetas and other
fishes in the open water also. Since that time, there has been no fishery
for anchovetas in the Gulf of Nicoya. Extensive collections by several
kinds of gear in all parts of the Gulf, by our staff scientists, during the
past year, have failed to turn up a single member of this species.

Occasional small patches of “red water” at present occur in the Gulf
of Nicoya. Samples of this water have revealed heavy concentrations of
a microscopic organism Gymodinium sp., similar to that responsible for
extensive mortality of fishes in other parts of the world. Presumably,
localized blooms of this organism are a common occurrence in the Gulf of
Nicoya, but are not ordinarily sufficiently extensive to cause damage to
the fish populations, since we have observed no evidence of fish mortality
associated with them.

Since other species of anchovies and various clupeoid fishes are flour-
ishing in the Gulf of Nicoya, there appears to be no reason to believe
that the anchoveta will not again survive and propagate there if it is
re-introduced. The species would probably eventually reappear in the
Gulf by migration from other areas, but, in view of the apparently
restricted migrations of this species, as inferred from racial studies, it
appears profitable to determine whether the process can be speeded up by
transplantation of sizeable numbers of anchovetas from the Gulf of Pan-
ama, Gulf of Fonseca, or elsewhere. It is believed that such an experiment
may have a very good chance of success and should be undertaken by the
Commission in the near future.

Several species of fishes of secondary importance for tuna bait occur
in the Gulf of Nicoya. Systematic collection of these for elucidating their
life histories has been conducted since February 1952. The most important
of these species is the thread herring, Opisthonema libertate, which occurs
in all parts of the Gulf. Collections, so far, indicate that this species does
not occur in large quantities in the upper Gulf north of Puntarenas,
during the dry season (mid-December to mid-May). Surface schooling
appears to be at a maximum during the rainly season, when they are,
therefore, most accessible for tuna-bait. The main centers of abundance
are the Chira flats and the Sail Rock area. This species is a suitable tuna-
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bait, being taken in moderate quantities by the fleet when other kinds are
not readily available (see p. 17).

The deep-bodied anchovy, Anchovia macrolepidota (and perhaps A.
rostralis) occurs mainly in the upper reaches of the Gulf, preferring
shallow water of a silty nature. It also enters the tidal sloughs and
estuaries. This species, which is confused with the anchoveta, Cetengraulis,
by local fishermen, occurs in sufficient abundance to be of some value as
tuna-bait, but it is reported not to live well in the bait tanks of tuna
vessels. Examination of gonads, plus occurrence of juvenile specimens,
indicates that this species spawns in the spring months.

The flat-iron herring, Ilisha furthii, has been taken in only limited
numbers and no large schools have been encountered. It is not believed
to be sufficiently abundant to be a reliable source of bait. Another
herring, Sardinella stolifera, which is also suitable for tuna-bait, appears to
be present in only small numbers.

Collections of these species have been made throughout the year and
collection will continue through part or all of 1953. From examination
of these collections it is hoped to infer the rates of growth, spawning
times, and other aspects of their biology.

A number of additional species of anchovies occur in some numbers
in the Gulf of Nicoya. None of these seems to be of potential value as
tuna-bait.

It is not believed that the existing species in the Gulf of Nicoya
furnish an important potential supply of tuna-bait. For the maximum
value of this baiting ground to be realized, the rehabilitation of the ancho-
veta population appears to be imperative.

6. Investigation of the general oceanography of the Eastern Pacific

The tunas, being high-seas, pelagic fishes, are related in their abun-
dance, aggregation, and behavior, not to the features of the land, but
rather to the properties of the water masses in which they live. Although
they are often found in relation to banks and other features of the sea
bottom, these relationships are secondary. It is obvious that in order to
understand the factors controlling the success of the tuna fisheries, an
understanding of the sea in which they live, and how they are related to
it, is quite essential.

The tropical Eastern Pacific Ocean is one of the less well known
regions of the Pacific Ocean. Elucidation of the current systems and water
masses of this region, their effects on production of living organisms, and
finally the relationships thereof to the tunas, is one of the more difficult
and costly, yet important, lines of research which must be undertaken by
the Commission. With the present financial resources of the Commaission
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such investigations, requiring large seagoing vessels and costly equipment,
have been quite out of the question. Fortunately, however, other agencies
interested in the general oceanography of the Eastern Pacific have been
able to undertake investigations in which staff members of the Commis-
sion have participated.

The research vessel “Horizon,” of the Scripps Institution of Oceanog-
raphy, devoted the period May 17 to August 27, 1952, to an extensive cruise
covering the area from San Diego, California to Callao, Perq, in order to
study the general features of the oceanography of the tropical Eastern
Pacific. This expedition, known as “Shellback,” occupied 216 regular
hydrographic stations, took 765 underway bathythermograph observations,
and made 521 surface current measurements with the geomagnetic electro-
kinetograph. Direct measurements of vertical distribution of current
velocity were made on eight stations by means of a current cross. Water
samples from various depths at hydrographic stations were analyzed for
dissolved oxygen, phosphates, and silicates, as well as salinity and tempera-
ture. Quantitative zooplankton collections were made at 204 stations to
a depth of 300 meters. Quantitative microplankton hauls were made at
197 stations. Productivity experiments were run at a number of stations
using a radioactive tracer technique. Dip net and mid-water trawl collec-
tions were also made. A continuous record of bottom topography was
made by means of echo-sounders. Detailed observations of meteorology
were also taken. The Commission’s Director of Investigations participated
in the planning of the expedition and two of our staff were members of
the scientific group aboard the vessel during part of the cruise.

From the preliminary processing of the data we have obtained a
general idea of the various currents and water masses, temperature dis-
tributions, and the larger changes from place to place in biological phe-
nomena. Detailed analysis of the data is going forward at Scripps Insti-
tution. The results of the analyses are expected to give us an adequate
basis of planning future observations, as well as providing a good general
picture of the oceanographic regime.

“Shellback” was a part of a larger scheme of obserations of the
tropical Pacific. At the same time, the U.S. Fish and Wildlife Service
unit based on Hawaii conducted hydrographic observations across the
equator along several longitudes between the region studied by “Shell-
back” and the longitude of Hawaii, and at the same time made observa-
tions of sub-surface distribution of tunas by means of special fishing gear.
The U.S. Navy also made series of hydrographic observations supplemen-
tary to those made from the “Horizon.”

It is extremely fortunate that these studies have been undertaken
because they furnish a necessary basis for the study of the ecology of the
Eastern Pacific tuna stocks. It is anticipated that further observations
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will be required to elucidate important details and, in particular, to inves-
tigate seasonal and yearly variations in the oceanic conditions. Adequate
planning for efficient observations of this sort must await, however, the
final results of “Shellback” and associated expeditions.

FIGURE 4. Chart of “Shellback” expedition, 17 May to 27 August
1952. Roman numerals represent the section numbers.
Dots represent stations where hydrographic casts were
made to less than 1600 meters. Dots in circles repre-
sent stations where hydrographic casts were made to
over 2000 meters. Crosses represent locations where
hauls were made with midwater trawl. (Courtesy of
Scripps Institution of Oceanography.)

It cannot be anticipated that the Commission shall be able to obtain
necessary additional observations at no cost; provision needs to be made
for procuring these from our own resources. Further, in order to be of
maximum utility with relation to the elucidation of the distribution and

ecology of the tuna populations, study of the observational data needs to
be made by scientists having these subjects as their center of interest,
which demands the assignment of suitably trained staff members of the
Commission to this project.

7. Investigations of biology and ecology of tunas

From the results of our collection of detailed information on distribu-
tion of tunas by means of logbook records of the fishing fleet, it has been
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found that there are certain areas where the tunas aggregate in much
greater concentrations than elsewhere. Comparison of this pattern with
the preliminary data from “Shellback” and general oceanographic infor-
mation from other sources, indicates that in each case these areas of high
abundance of tunas are areas of strongly developed vertical circulation,
either at boundaries between currents, or along land boundaries in places
where the prevailing winds and currents produce upwelling. Volumes of
zooplankton taken on the “Shellback” expedition indicate that these areas
are locations of high production of the plankton organisms which support
the forage organisms on which the tuna depend for their food. In each
case, regions having large volumes of zooplankton correspond to regions
of large catches of tuna by the commercial fishery. It seems probable
that the effects of the vertical circulation on the biological productivity
is the key to the variations of abundance of the tunas.

Knowledge of almost all phases of the life history of the tunas is
fragmentary. The Commission has thus far been unable to undertake
investigations in this field. Some progress is, however, being made by
other agencies. The U.S. Fish and Wildlife Service in Honolulu is con-
ducting investigations of the racial divisions of the Pacific tunas, which
are of importance to the delineation of the geographical boundaries of the
stocks being fished by our fishermen. Scientists of the State of California
have made, during the past year, considerable progress on development of
a suitable tag for tracing tuna migrations by means of release and recap-
ture of marked individuals. That agency is also conducting systematic
measuring of the size composition of the commercial catch which is ex-
pected to prove useful in extending knowledge of the age and rate of
growth of the tropical tunas, and may be useful in elucidating differential
geographical and seasonal distribution of different components of the
population. Our staff is keeping in touch with the progress of these
studies, and it is not advocated that there be any duplication of efforts.
Present studies are not believed to be sufficiently extensive to be entirely
adequate, however, and should be augmented as opportunity permits.
Other phases of the life history and biology of the tunas of the tropical
Eastern Pacific which are not being studied by any agency should be
investigated.

One of the important problems requiring investigation is the vertical
distribution of adult tunas. The present fishery in the Eastern Pacific

operates only on fish at or near the surface. In the Western and Central
Pacific there is a sizable fishery on large, old tunas which inhabit the
sub-surface layers to depths of at least 50 fathoms. Recent explorations
by the U.S. Fish and Wildlife Service indicate that the sub-surface fish
are found east at least to 120° W longitude. It is important to know
whether even further to the east, in the vicinity of our fishery, there also
exist these large tunas in sub-surface waters where they are not available



ANNUAL REPORT FOR 1952 35

to presently employed fishing methods. If so, they constitute a more or
less protected segment of the population. In order to investigate this,
plans were drawn up during 1952 for a co-operative investigation, utilizing
the research vessel. “N. B. Scofield” of the State of California, personnel
from the State Fisheries Laboratory, Scripps Institution, and the Inter-
American Tropical Tuna Commission, and fishing and scientific equip-
ment furnished by these agencies plus the U.S. Fish and Wildlife Service.
This expedition has departed, as this is being written, to investigate the
sub-surface distribution of tunas and associated oceanographic factors in
the region between 100° W longitude and the mainland, from 15° N lati-
tude to 5° S latitude.

From the foregoing, it may be seen that the investigations during 1952
have consisted primarily of the collection and systematization of informa-
tion along several of the lines of investigation which form a part of the
general program of research of the Commission. An increasing share of
our efforts have been devoted to the analysis and correlation of the data
collected. Certain studies have progressed sufficiently to warrant publica-
tion in the near future. Although satisfactory, however slow, progress is
being made on some lines of investigation, other important lines of research
have of necessity been completely neglected. ’

A very great part of the progress which has been made on the inves-
tigations has been the direct result of the co-operation received from the
personnel of the tuna fishing fleet and other members of the industry,
and the assistance received from other research organizations. The co-
operation of the California State Fisheries Laboratory and the U.S. Fish
and Wildlife Service in gathering of statistical data and in carrying out
particular investigations, mentioned previously, has been invaluable. To
the Scripps Institution of Oceanography we are particularly indebted. In
addition to conducting research projects which have a direct bearing on
the program of the Commission, in which we have been permitted to
participate fully, the Institution has furnished us office and laboratory
space, use of equipment, the facilities of the library and aquarium, and
the wise counsel of the members of its staff. Without this aid the Com-
mission could have made only a fraction of the progress recorded during
1952.
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de carnada, mediante la informacién de los diarios de a bordo que lleva
la flota atunera.

Sin embargo, la interpretaciéon de los datos estadisticos, en terminos
del dinamismo de las poblaciones de los peces-carnada, Gnicamente puede
hacerse sobre las bases del conocimiento de la historia natural, la biologia
y la ecologia de las especies cuyo estudio nos concierne. Con excepcién
de la sardina de California, sabemos muy poco acerca de las diferentes
clases de peces usados como cebo para el atiin. Precisa, en consecuencia,
estudiar tan rapidamente como nuestras facilidades lo permitan, los
aspectos mas importantes de los métodos de vida de esas especies.

Ciertos aspectos de la biologia y la historia natural de los peces-carnada
a que nos referimos, pueden ser estudiados sobre el material recogido por
los pescadores de atin en el curso de sus operaciones de pesca. Gracias
a las muestras tomadas al azar de las cantidades pescadas, las cuales son
convenientemente preservadas y remitidas a nuestros laboratorios por los
pescadores que desean cooperar con nosotros, estamos en condiciones de
identificar las especies usadas para la pesca de atin y de anotar el tamafo
de éstas. Mediante el examen sisteméatico de las muestras tomadas en
diferentes épocas del afio, de las mismas zonas que ofrecen carnada,
podemos determinar la edad, proporcién del crecimiento, épocas de desove
y afinidades raciales de las poblaciones que habitan dichas areas de pesca.
Y, naturalmente, hemos continuado durante 1952 la recoleccién de peces-
carnada para dichos estudios, siempre con la ayuda de los pescadores de
buena voluntad.

Tomando en consideraciéon que la anchoveta (Cetengraulis mysticetus)
es la méas importante de las especies en cuestion, como que constituye el
63% de la carnada que registra la flota de “clippers” en 1951, nuestra
mayor atencién se ha concentrado en el sentido de aumentar el conoci-
miento sobre esta especie. La anchoveta se presenta en varias bahias y
estuarios desde la Bahia de Almejas, en Baja California, hasta el Norte del
Pert. Las principales zonas para la pesca de carnada son: la mencionada
Bahia de Almejas; Guaymas y Punta Ahome, al Este del Golfo de Cali-
fornia; el Golfo de Fonseca; el Golfo de Panama; varias bahias en la costa
de Colombia y el Golfo de Guayaquil. Esta tultima localidad ha sido
clausurada para los barcos extranjeros durante casi todo el afio 1952.

Asunto de importancia primordial en relacién con la anchoveta es,
por supuesto, saber si las poblaciones de las diferentes areas de pesca son
grupos separados o distintos, o si emigran en gran escala de una zona a
otra. Uno de los métodos para estudiar este problema es el de la com-
paracion de los caracteres anatémicos de los ejemplares tomados de
distintas areas, para ver si son iguales o presentan diferencias. El examen
de considerables series de especimenes tomados del Golfo de Guayaquil,
del Golfo de Panamé, de Fonseca, Punta Ahome, Guaymas y Bahia de
Almejas, en cuanto al numero de vértebras, de radios de la aleta anal y
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de la branquispinas, indica que las poblaciones de las diferentes areas son
significativamente distintas una de otra, y no parece que exista una
migracion considerable entre ellas. Para apreciar si ocurre alguna
migracién y para hacer una estimacidén de la proporcién de la misma
entre los lugares adyacentes o méas cercanos, como por ejemplo los dos
lados del Golfo de Panami, tendremos que observar detenidamente los
movimientos de los peces mediante una adecuada marcacién de los mismos
con marcas bien visibles. Hasta el momento existe, sin embargo, la
impresién de que las poblaciones de las mas importantes zonas de carnada
pueden ser provisionalmente consideradas como entidades distintas o
independientes.
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FIGURA 3. Localizacién de las principales areas donde
se capturan las anchovetas (C. mysticetus).

El personal cientifico de la Institucidén Scripps de Oceanografia,
aprovechando el material recolectado por la Comisién, ha comenzado a
hacer estudios demostrativos de la separacién genética de las pbblaciones
de anchovetas mediante el método de separaciéon quimica de los com-
ponentes quimico-genéticos que se obtiene con el papel cromatografico.

El estudio de las frecuencias de tamafio que presentan las muestras de
las anchovetas tomadas de las diferentes areas de pesca en distintas
estaciones del afio, demuestra que esta especie crece bastante rapidamente,
al menos en sus primeros anos de vida, y que una clase anual permanece
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en abundancia, pero solamente durante dos o tres afios. Parece que la
mayoria de las anchovetas pescadas por la flota atunera son de solamente
un afio o dos. En algunos casos, por ejemplo en Panama4, en 1951, la pesca
se sostuvo casi Uinicamente en la clase de un afio. En circunstancias en que
existen pocas clases anuales en cualquier tiempo, puede esperarse que
las variaciones en la fuerza de la clase anual, provoquen grandes y a
veces rapidas fluctuaciones en la abundancia de un ano a otro, que es lo
que parece demostrar la historia de la pesca de la anchoveta en diversas
areas, en pasados afios.

El examen del estado de madurez de los huevos en los ovarios de los
especimenes recogidos por la flota, es indicativo de que el primer desove
de este pez ocurre a los dos aflos de edad. El desove se efectia, aparente-
mente, a fines de Otofio y en los meses de Invierno. Los huevos son
pelagicos.

Los individuos de otras especies, encontrados entre las muestras
recolectadas por la flota, son siempre identificados; también se toma la
medida longitudinal de todos los especimenes, y se separan submuestras
que se conservan para un examen posterior. Los ejemplares de la sardina
de California son enviados al “Programa para el Estudio Cooperativo de
la Sardina en California” (California Co-operative Sardine Program) que
estd a cargo de la Institucion Scripps de Oceanografia, La Oficina para
Peces Marinos del Estado de California, el Servicio de Pesca y Vida
Silvestre (U.S. Fish and Wildlife Service) y la Academia de Ciencias de
California, el cual programa esta efectuando un intenso estudio sobre esa
especie. Segln las anotaciones que se llevan sobre las frecuencias en el
tamano de las muestras examinadas hasta la fecha, pareciera que la
mayoria de los individuos de esta especie usada para la pesca del atan,
son miembros del “grupo cero” (zero-group), es decir, peces menores de un
afio, aunque de vez en cuando aparecen peces de mas edad entre las
muestras.

Asimismo, las sardinas usadas en las Islas Galapagos casi siempre son
pequeiias, menores de un afio. Sin embargo, hemos obtenido algunas de
tamafio grande, entre las muestras que nos llegan, y los pescadores
informan haber visto a veces ejemplares grandes. En consecuencia, parece
que las sardinas de las Galapagos son una poblacidn que se mantiene
independientemente.

A fin de poder verificar los resultados de los estudios raciales sobre
las anchovetas a través de sus caracteres anatémicos y tener conocimiento
acerca de sus movimientos migratorios, y para estimar el promedio de su
explotacién por la pesca, es imprescindible que el personal cientifico de la
Comisidon efectie experimentos con peces marcados, a la mayor brevedad
posible. Previendo esa necesidad de marcar peces de carnada, nos
habiamos adelantado con la idea de desarrollar una marca adecuada para
ese proposito, y en ese sentido hemos efectuado experimentos durante 1952,
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empleando sardinas en el acuario de la Instituciéon Scripps de Oceano-
grafia. Después de probar marcas de material plastico aplicadas en varias
posiciones, en la parte dorsal del pez, con hilo de nylon, alambre de
tantalum y alambre suave de acero inoxidable, se ha encontrado que la
pérdida de marcas es casi insignificante cuando se usa este Gltimo o el de
tantalum, colocada en la parte anterior de la aleta dorsal. La mortalidad
de los peces asi marcados no fué mayor que de los peces que no fueron
marcados. Se considera que la marca estd ya lista para las pruebas en el
campo de operaciones.

En Febrero de 1952 la Comisién establecié un laboratorio en Punta-
renas, Costa Rica, con el objeto de estudiar la biologia y ecologia de los
peces de carnada del Golfo de Nicoya. Teniendo este laboratorio como
base, los estudios en esta localidad fueron comenzados en la primavera. de
1952. Las observaciones se realizaron al principio con la ayuda de una
pequena lancha motor que nos fué prestada, v también desde un barco de
mayor tamano que se contraté. En Junio la Comisiéon adquirio un barco
de treinta pies de eslora impulsado por motor-diesel, para el trabajo en el
Golfo. También se han hecho observaciones suplementarias y recoleccién
de material de estudio, gracias a embarcaciones suplementarias pesqueras
comerciales, principalmente algunas dedicadas a la pesca local del
camarén. El trabajo de este laboratorio ha sido dirigido (1) hacia los
estudios de la hidrografia general del Golfo; (2) hacia la investigacion
referente a la desaparicién de la anchoveta, en dicho Golfo, y a las posibili-
dades de su restauracién; y (3) hacia la adquisicién de conocimientos sobre
la historia natural y distribucidn, en el Golfo, de otras especies que puedan
ser usadas como carnada para el atin.

El ciclo estacional de los cambios de temperatura y salinidad ha sido
registrado por medio de observaciones hechas aproximadamente con
intervalos de un mes, en una serie de profundidades en nueve estaciones
localizadas desde la cabeza hasta la boca del Golfo. Al mismo tiempo, ha
sido medida la producciéon de organismos en cada una de las nueve
estaciones antes mencionadas, mediante el procedimiento de muestreo
cuantitativo del plancton animal o zooplancton. Se ha demostrado que el
régimen anual estd directamente relacionado con el sistema de lluvias, ya
que éstas aumentan la cantidad de agua de los rios que desembocan en el
Golfo, modificando sensiblemente la salinidad y la temperatura estructural,
v afectando la produccién de organismos plancténicos. El conocimiento de
las condiciones del ambiente, de su ciclo de cambios anuales, y de su
relacién con los factores metereoldgicos, es requisito necesario para com-
prender la ecologia y la historia natural de los diferentes peces que se
usan como carnada en la pesca del atin, asi como para llegara saber algo
sobre los factores que pueden ser de importancia en la rehabilitacion del
Golfo de Nicoya como fuente de anchovetas.

Dicho Golfo proporciond, hasta el afio 1947, una pesca muy productiva
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de la anchoveta, Cetengraulis mysticetus. Ya por la primavera de 1947,
los barcos que buscaban carnada alli, experimentaron considerables
dificultades para obtener esta especie en cantidades suficientes, y usaron
frecuentemente la “gallera” (thread herring) como alternativa. Durante el
siguiente verano se presentaron, de acuerdo con informes de numerosas
personas dignas de crédito, fendmenos intensivos de “agua roja” o “agua
chocolate,” que fué fatalmente toxica para las anchovetas que se encon-
traban en los tanques de carnada de los barcos que entraban a aquellas
decoloradas aguas, y que presumiblemente era también nociva a dichos
peces y a otros en el mar. Desde ese tiempo no ha habido pesca de
anchovetas en el Golfo de Nicoya. A pesar de la extensa recoleccién de
especimenes, realizadas por diferentes medios en todas partes del Golfo y
que han estado a cargo de nuestro grupo cientifico durante el aho pasado,
no se ha podido hallar ni un solo ejemplar de la indicada especie.

En el presente, de vez en cuando, se notan pequefias manchas de “agua
roja” en el Golfo de Nicoya. Las muestras de esta agua han revelade una
fuerte concentracién de un organismo microscépico, Gymodinium sp.,
similar a uno que ha causado extensa mortalidad de peces en otras partes
del mundo. Se cree que brotes localizados de este organismo son algo
comuin en el Golfo de Nicoya, pero casi nunca son lo suficientemente
grandes como para causar dano a los peces, ya que no hemos observado
ninguna evidencia de mortalidad por esa causa.

Si otras especies de anchovas y diversos peces clupeoideos se desa-
rrollan en el Golfo de Nicoya, no existe ninguna razén para creer que la
anchoveta no pueda sobrevivir y propagarse alli, si se logra reintroduecir.
Esta especie podria reaparecer eventualmente en el Golfo por migracion,
pero en vista de los pocos movimientos migratorios que se registran, como
ha podido comprobarse por los estudios raciales que se han hecho, pareciera
conveniente determinar si el proceso puede ser acelerado por medio del
trasplante de un niimero considerable de anchovetas del Golfo de Panama,
de Fonseca o de otras areas. Se cree que tal experimento puede tener
buenas probabilidades de éxito y que debe ser realizado por la Comisién en
un futuro cercano.

Varias especies de importancia secundaria como carnada para el atin
se encuentran en el Golfo de Nicoya. Se ha hecho una recoleccién
sistematica de dichos peces para el conocimiento de su historia natural,
desde Febrero de 1952. La maéas importante de estas especies es el “thread
herring” conocido en Costa Rica por “gallera” (Opisthonema Libertate),
el cual se halla en todas partes del Golfo. Las recolecciones, hasta el
momento, indican que esta especie no se encuentran en grandes cantidades
en la parte de arriba del Golfo, al Norte de Puntarenas, durante la estacién
seca (de mediados de Diciembre a mediados de Mayo). Las apariciones de
las manchas en aguas superficiales parecen llegar a su maximum durante
la estacién lluviosa, en la que son, por supuesto, mas faciles de conseguir
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para su uso como carnada para el atin. Los lugares de mas abundancia
son los bajos de Chira y el area de Sail Rock. Esta especie puede
emplearse come cebo, y es pescada en cantidades moderadas por la flota
atunera cuando otras clases de peces no se pueden conseguir con facilidad
(ver pagina 39).

La anchova de cuerpo profundo, Anchovia macrolepidota (y tal vez
Anchovia rostralis) se encuentra principalmente en las partes altas del
Golfo, prefiriendo aguas de poco fondo y de una naturaleza fangosa.
También penetra en las partes afectadas por las mareas y en los estuarios.
Esta especie, que los pescadores locales confunden con la anchoveta
Centengraulis, es hallada en abundancia suficiente como para ser conside-
rada de algun valor en la pesca del atun, pero se informa que tiene corta
vida en los tanques de carnada de los barcos atuneros. El examen de sus
gonadas y las observaciones sobre la aparicion de especimenes juveniles,
indican que esta especie desova en los meses de Primavera.

El arenque, Ilisha furthii, ha sido pescado s6lo en muy limitado
numero. No han sido encontradas grandes manchas de este pez. Se cree
que no es muy abundante como para que pueda ser una buena fuente de
carnada. Otro arenque, la Sardinella stolifera, que también puede ser
usado como cebo para el atin, se presenta también muy escaso.

Durante el afio se han recolectado muestras de estas especies y se
continuara en ese trabajo en parte o en todo el afio 1953. Se espera estimar
los porcentajes de crecimiento y conocer las épocas del desove y otros

aspectos de la biologia de estos peces, mediante el examen de esas
colecciones.

Algunas otras especies de anchovas se encuentran en el Golfo de
Nicoya. Ninguna de ellas parece ser de posible valor como carnada.

No se cree que las especies existentes en dicho Golfo puedan constituir
una importante provision de peces-cebo para la pesca de attin. La
repoblacién de anchovetas en esa zona parece ser lo que debe realizarse en
forma imperativa, para que readquiera su importancia como localidad
productora de carnada.

6. Investigacién sobre la oceanografia general del Pacifico del Este

El atun, pez pelidgico de alta mar, estd supeditado en cuanto a su
abundancia, métodos gregarios y su conducta, no a las caracteristicas
terrestres, sino mas bien a las condiciones de las masas de agua en que
vive. A pesar de que a menudo se le encuentra en relacién con bancos y
otras caracteristicas del fondo del mar, estas relaciones son secundarias.
Es obvio que para conocer los factores de los que depende el buen éxito
de las pesquerias de atiin, se necesita el conocimiento del ambiente en que
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esos peces se desarrollan y viven, y saber en qué forma estan relacionados
con dicho ambiente.

La zona tropical del Pacifico del Este es una de las menos conocidas
del Océano Pacifico. Entre las mas dificiles y costosas, cuanto importantes
lineas de investigacion que debe abordar la Comisién Interamericana del
Atan Tropical esta, sin duda, la que nos lleve al conocimiento de las
corrientes ocednicas y de las masas de agua de esa region; de sus efectos
en la producciéon de organismos vivos y, finalmente, de las relaciones que
tienen con las especies de atiin objeto de nuestro estudio. Con los recursos
econémicos de que la Comisiéon ha dispuesto hasta el momento presente,
esas investigaciones, para las cuales debemos contar con grandes naves de
alta mar y costoso equipo, han estado fuera de toda posibilidad. Afor-
tunadamente, sin embargo, otras instituciones interesadas en la oceano-
grafia general del Pacifico del Este han estado en condiciones de
realizarlas, permitiendo en ellas la participaciéon de miembros del personal
cientifico de nuestra Comision.

El barco-laboratorio “Horizon,” de la Institucién Scripps de Oceano-
grafia, dedicé un periodo comprendido entre el 17 de Mayo y el 27 de
Agosto de 1952 a-efectuar una extensa jira que comprendié un area desde
San Diego, California, hasta el Callao, Perti, para el estudio de las
caracteristicas generales de la oceanografia tropical del Pacifico del Este.
Esta expedicién, que fué conocida por el nombre en Inglés de “Shellback,”
localizd 216 estaciones hidrograficas regulares; llevé a la practica 765
observaciones batotermograficas, en el camino, e hizo 512 mediciones de
las corrientes superficiales con el electroquinetégrafo geomagnetico.
También se hicieron mediciones directas de la distribucién vertical de la
velocidad de la corriente, en ocho estaciones, por medio de un “cruce de
corriente.” Se analizaron muestras de agua, tomadas de varias profundi-
dades en las estaciones hidrograficas localizadas, para determinar el
oxigeno disuelto, fosfatos y silicatos, asi como la salinidad y la temperatura.
Se hicieron recolecciones de zooplancton en 204 estaciones a una pro-
fundidad de 300 metros. Para la determinacion cuantitativa de plancton
microscépico, se hicieron también recolecciones, por medic de rastreos con
mangas planctdnicas, en 197 estaciones. Se efectuaron experimentos sobre
productividad en ciertas estaciones mediante el empleo de una técnica de
registro radioactivo. Se realizaron recolecciones con redes de profundidad
y de arrastre a media agua. Se tomaron datos, en forma continua, de la
topografia del fondo con el uso de aparatos de sondeo de eco. También se
hicieron minuciosas observaciones metereolégicas. El Director de Inves-
tigaciones de la Comisién participé en los planes de la expediciéon y dos
miembros de nuestro personal cientifico estuvieron a bordo de la embar-
cacion durante la jira.

Del estudio preliminar de los informes recolectados en dicha
expedicién, hemos logrado una idea general acerca de las diversas corrientes
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y masas de agua de la zona observada, asi como sobre la distribucién de
la temperatura y los grandes cambios registrados en los fen6menos
biolégicos entre un lugar y otro. La Institucién Scripps continiia con el
andlisis detallado de las informaciones. Se espera que los resultados de
ese andlisis nos proporcionaran las bases adecuadas para hacer planes
sobre futuras observaciones, asi como un buen cuadro general de la
oceanografia de la regién.
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FIGURA 4. Carta de la expedicion “Shellback” que comprende
el periodo del 17 de Mayo al 27 de Agosto de 1952.
Los numeros romanos representan los nimeros de las
secciones. Los puntos representan las estaciones en
donde se realizaron las observaciones hidrogréaficas a
profundidades menores de 1600 metros. Los puntos
dentro de los circulos representan las observaciones
realizadas a profundidades de mas de 2000 metros.
Las cruces representan localidades en donde se rea-
lizaron arrastres a profundidades intermedias. (Cor-
tesia de la Institucion Scripps de Oceanografia.)

La expedicidon “Shellback” ha sido parte de un mas amplio proyecto
de observaciones en el Pacifico tropical. Al mismo tiempo, la unidad del
Servicio de Pesca y Vida Silvestre de los Estados Unidos, que tiene su
base en Hawaii, ha efectuado, a través del ecuador y a lo largo de varias
longitudes entre la regién estudiada por la “Shellback” y la longitud de
Hawaii, observaciones hidrograficas y de la distribucién submarina de las
especies de atlin; para esto Gltimo se empled equipo especial de pesca.
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También la Marina de los Estados Unidos hizo una serie de estudios
hidrograficos suplementarios a los realizados por el barco-laboratorio
“Horizon.”

Hemos sido en extremo afortunados en cuanto a la realizacion de las
antes mencionadas investigaciones, porque éstas nos proporcionan las
bases necesarias para el estudio de la ecologia de las poblaciones de atin
del Pacifico Oriental. Debemos anticipar que serdn indispensables
mayores observaciones para lograr elucidar importantes detalles; en
particular para investigar las variaciones estacionales y anuales de las
condiciones ocednicas. Desde luego que para hacer planes adecuados en el
sentido de emprender eficientes observaciones de esa naturaleza, debemos
esperar los resultados finales de la expedicion “Shellback” y de las que
con ésta se coordinaron.

No se puede predecir si la Comisién estara en condiciones de realizar,
sin costo alguno, las observaciones complementarias de cuya necesidad
hablamos anteriormente, por lo que debemos hacer un esfuerzo y pre-
pararnos para poder efectuarlas con nuestros propios recursos. Ademas,
para que de ese estudio pueda sacarse una utilidad maxima en relacién
con el conocimiento de la distribucidén y ecologia de las poblaciones de
atln, se requiere ponerlo en manos de cientificos que sientan primordial
interés en esos objetivos, lo que demanda emplear personal entrenado de
la Comisién para encargarse de este proyecto.

7. Investigaciones sobre la biologia y ecologia de los atunes

Como resultado de la recolecciéon de detallados informes acerca de la
distribucién de los atunes, registrados en los diarios de pesca de la flota,
se ha encontrado que hay ciertas areas en donde estos peces se agrupan
en concentraciones mucho mayores que en otras. De la comparaciéon de
estas observaciones con las conclusiones preliminares resultantes de la
expedicion “Shellback,” y con la informacién oceanografica general
obtenida de otras fuentes, se deduce que en cada caso estas areas de gran
abundancia de atin son las que cuentan con una circulacién vertical
fuertemente desarrollada, tanto en los limites entre las corrientes, como a
lo largo de las costas en lugares donde los vientos y corrientes pre-
valecientes producen el fendmeno de afloramiento. Volimenes de
zooplancton recogido durante la expedicion “Shellback,” demuestran que
estas Aareas contituyen localidades de alta produccién de organismos
plancténicos que mantienen el alimento orgénico del que depende la vida
del atin. Y es asi como las regiones que cuentan con grandes volimenes
de zooplancton, registran grandes pescas de atin por parte de la flota
pesquera comercial. Parece probable que los efectos de la circulacién
vertical en la productividad biolégica son la clave de las variaciones en la
abundancia de los atunes.

El conocimiento acerca de casi todos los aspectos de la historia natural
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del atin es sdlo fragmentario. La Comisién no ha logrado realizar
mayores investigaciones en ese campo. Sin embargo, otras oficinas o
instituciones han hecho algiin progreso. El Servicio de Pesca y Vida
Silvestre de los Estados Unidos esta efectuando investigaciones, en Hono-
lulu, sobre las divisiones raciales de las especies de atin del Pacifico,
estudios que son de importancia para delinear los limites, geograficos de
las poblaciones de peces que aprovechan nuestros pescadores. Cientificos
del Estado de California han logrado un notable avance, durante el afo
pasado, en el desarrollo de una marca apropiada que permita seguir las
migraciones del atin mediante el procedimiento de libertar los peces
marcados para ver en qué sitios son recapturados. Los laboratorios del
mismo Estado estan efectuando también mediciones sistematicas para
determinar la composicién de los tamafios encontrados en los desembarques
destinados al comercio, lo que se espera ha de ser de gran utilidad en la
ampliacién del conocimiento que se tiene sobre la edad y proporcion del
crecimiento de los atunes tropicales, y puede ser valioso, asimismo, para
conocer las diferencias en la distribuciéon geografica y estacional de los
diversos componentes de la poblacién total. Nuestro personal se mantiene
atento al progreso de estos estudios, y asi no se corre riesgo alguno de una
duplicacién de esfuerzos. Sin embargo, las investigaciones que al presente
se realizan, no se consideran lo suficientemente extensas como para que
puedan ser las mas completas, y deben ampliarse en la medida en que las
oportunidades lo permitan. Han de investigarse, ademas, otros aspectos
de la historia natural y biologia del atin de la zona tropical del Pacifico
Este, los cuales no han sido abordados todavia.

Uno de los importantes problemas que exigen estudio, es el que se
refiere a la distribucién vertical de los atunes adultos. Las pesquerias
actuales en el Pacifico Oriental operan solamente con los peces que se
presentan en la superficie o cerca de ella. En las zonas Occidental y
Central del Pacifico se manifiestan posibilidades de pesca con los grandes
y viejos atunes que habitan las capas mas hondas, hasta a profundidades
de 50 brazas por lo menos. Las exploraciones recientes del Servicio de
Pesca y Vida Silvestre de los Estados Unidos demuestran que los peces de
hondura pueden ser encontrados, hacia el Este, cuando menos a 120° W
de longitud. Es de mucho interés saber si mas hacia el Este, en las
vecindades de la zona de pesquerias que estudiamos, existen también
atunes de gran tamafio en las capas submarinas, en donde no son afectados
por los métodos de pesca corrientes que hoy dia se emplean. De existir
alli esos peces, constituyen una porcién méas o menos protegida de la
poblacién total de atiin. Para investigar este aspecto, se hicieron arreglos
durante 1952 para emprender un estudio cooperativo con el empleo del
barco-laboratorio “N. B. Scofield” del Estado de California, y utilizando
personal del Laboratorio de Pesquerias del mismo Estado, de la Institucion
Scripps, vy de la Comisiéon Interamericana del Atin Tropical, asi como
equipo de pesca y cientifico que proporcionaron dichas entidades y el
Servicio de Pesca y Vida Silvestre de los Estados Unidos. En el momento
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en que esto se escribe, la expedicién ha salido para investigar la distri-
bucién submarina de los atunes y los factores oceanograficos que tienen
relacién con esos peces, abarcando una regién entre 100° W de longitud y
el continente, y entre las latitudes 15° N y 5° S.

De lo anteriormente expuesto, puede resumirse que las investigaciones
efectuadas durante 1952 han tenido como objetivo principal la recoleccion
y sistematizacién de los informes obtenidos dentro de cada una de las lineas
de estudio que contituyen una parte del programa general preparado por
nuestra Comisién. Una parte creciente de nuestros esfuerzos ha sido
dedicada al analisis y correlacion de los datos recolectados. Algunos
estudios han progresado lo suficiente como para merecer su publicacién en
un futuro préximo. Satisfactoriamente, aunque despacio, se estid logrando
algin avance en algunas ramas de nuestra investigaciéon, mientras otros
aspectos de nuestro estudio, por necesidad, han sido completamente
descuidados.

Muy considerable progreso en nuestras labores se debe directamente
a la cooperacién que hemos recibido del personal de la flota pesquera de
atin y de otros miembros de la industria, asi como a la ayuda brindada
por otras organizaciones investigadoras. La colaboracién del Laboratorio
de Pesquerias del Estado de California, y del Servicio de Pesca y Vida
Silvestre de los Estados Unidos, en la obtencién de datos estadisticos y
en el desarrollo de especiales investigaciones mencionadas anteriormente,
ha sido, en verdad, valiosisima. Estamos en deuda particularmente con la
Institucion Scripps de Oceanografia. Ademas de haber realizado proyectos
sobre estudios que tienen directa relacién con nuestro programa, en los
cuales se nos ha permitido participar de lleno, la Instituciéon nos ha propor-
cionado espacio para oficinas y laboratorios, nos ha permitido el uso de
equipo y nos ha dado las facilidades de su biblioteca y acuario, asi como
el sabio consejo de los miembros de su personal. Sin esta ayuda, la
Comisién habria podido lograr solamente una parte del progreso registrado
durante 1952.





