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18 TUNA COMMISSION 

by our regular logbook system, for which estimated quantities of bait used 
is tabulated above, includes at least 86% of all tuna capturec1 by live 
bait fishing. Presumably, therefore, the above estimates include at least 
this percentage of all bait used. 

ANCHOVETA 

63.0% 

,,, 
,I, 

I 
I 

3::3%1 15.0% 
SA/iDI NE S ,g,l CALIFORNIA 

\'q'~'I 
-..I I
(1/ 

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. Duril~g 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, everyone 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 ada.ptable 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 
logbooks 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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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
logbooks 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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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 a~d 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. :F'ish 
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 furl~ished 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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