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Catch-per-day’s-fishing of skipjack, as may be seen from Figure 1, fluc-
tuates somewhat from year to year for all size-classes. Apparent abundance
of this species in 1954 was above that of recent years for all size-classes.

YELLOWFIN SKIPJACK

CLASS |

CLASS |l

CLASS Il

CLASS IV

CLASS V

CLASS VI

CATCH PER-DAY’S-FISHING - 1000 POUNDS

STANDARDIZED
AVERAGE

FIGURE 1. Catch-per-day-of-tuna-fishing, by species and
vessel size classes, for clippers, 1951-1954.

Statistics of bait-fish catch

An important part of the continuing task of keeping records on the
operations of the fishing fleet is the compilation of quantities and kinds of
fishes taken for use as tuna-bait, based on the logbook records of the tuna
clippers. We obtain accurate records of amount of bait fishes captured by
about 85% of the vessels in the fleet, and from these are able to make
reasonably accurate estimates of the total catch, calculating the ratio of
bait used to tuna captured for the 85% sample for which such records are
available, and applying this to the landings of the whole fleet. Not included
in these calculations are a number of very small vessels fishing sporadically
near California, vessels based in Latin America, and some U. S. vessels
shipping catches from Panama and elsewhere. The estimates include, how-
ever, about 90% of all bait taken, and thus give a fairly good measure of the
yield of the bait fisheries.

Amounts of different kinds of bait-fishes thus estimated to have been
captured during each of the last four years are tabulated in Table 3.
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percentage of time absent from port which was spent actually fishing for
tunas (i.e. not spent running or catching bait) was constant from year to
year. From current and historical logbook records, which have now been
examined in detail, it appears that this assumption was, in fact, sufficiently
'well satisfied.

In reducing the catch-per-day’s-absence, calculated for each vessel size-
class, to a common standard, we have employed correction factors arrived
at by comparing the average of the values of catch-per-day’s-absence for
each size-class for each year of the series considered (1934-1953). The result-
ing correction factors adjust for the relative ability of vessels of different
sizes to catch fish, when the average abundance encountered is the same for
each, but they also correct for the ability of vessels of larger sizes to fish to
a greater extent in regions containing higher abundances of fish.

We may compute correction factors, which we call efficiency factors,
allowing only for the relative catching ability of vessels of different size,
by comparing the catch-per-unit-of-effort of vessels of different sizes fishing
in the same areas and in the same years. This, of course, requires informa-
tion on exact catch localities, number of days fishing, and catch in each,
which are obtainable from logbook data. Adequate logbook records are
available from 1947 through 1953 to calculate such efficiency factors.
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FIGURE 2. Relationships between catch-per-day’s-absence and catch-per-day’s-
fishing, from tuna clipper logbook data, by species.

The best measure of apparent abundance of each of the tuna species
seems to be the average catch-per-day’s-fishing. An adequate number of
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logbook records are available to calculate this directly from such records for
each year since 1947. Prior to 1947, the logbook data are insufficient to cal-
culate reliable averages directly. We have, therefore, examined the availa-
ble data to determine whether, by some means, we can estimate the catch-
per-day’s-fishing for earlier years from the catch-per-day’s-absence, for
which extensive data are available for the whole series back to 1934. For
each year for which a sufficient number of trips, for a size-class, were cov-
ered by logbook data to give reliable averages, we have, for those trips, com-
puted the catch-per-day’s-fishing and catch-per-day’s-absence. The results
are exhibited in Figure 2. From the upper panel, which shows the data for
skipjack, it may be seen that the points all fall fairly close to a linear re-
gresion line. In the case of yellowfin, in the lower panel, the points again,
for all size classes, fall rather close along a single regression line, but the
relationship is not quite rectilinear. For years prior to 1947 we have, there-
fore, estimated the catch-per-day’s-fishing for each tuna species, by taking
the average catch-per-day’s absence for a given size-class in a given year,
and estimating the corresponding catch-per-day’s-fishing from the appro-
priate regression of Figure 2. To combine the estimates from different size-
classes to a single value for a size-class taken as standard, we have employed
the mean efficiency factors, based on data for 1947 through 1953.

In Figure 3 is shown, for yellowfin tuna, the catch-per-day’s-absence,
based on all vessel size-classes, standardized to class four by means of
correction factors based on mean catch-per-day’s-absence of each size-class
over the period 1934-1953. This is, essentially, the same series as shown in
our 1953 annual report, except that the basis of adjustments includes one
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FIGURE 3. Catch-per-day’s-absence and catch-per-day’s-fishing, for yellowfin
tuna, standardized to vessel size class 4, 1934-1953.
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more year. In the same Figure is shown the catch-per-day’s-fishing for the
same series of years. For the years through 1946 this is based on estimates
of catch-per-day’s-fishing from catch-per-day’s-absence of each size-class,
using the relationship of Figure 2; from 1947 through 1953 it is based di-
rectly on logbcok records. In each case, the data are adjusted to the
standard class 4 using the mean efficiency factors computed from logbook
records of 1947-1953. It may be seen that the two series of measurements of
apparent abundance exhibit the same trends. During the period of World
War II, however, the catch-per-day’s-absence is relatively higher than the
catch-per-day’s-fishing, due to the difference in the nature of the adjust-
ment factors for the two series, combined with the marked change in the
size-composition of the fleet during this period, when the larger vessels
were, in large part, taken into Naval Service.

In our earlier studies of apparent abundance of skipjack we employed
the data for the four smallest size-classes, omitting the two largest size-
classes, because it appeared that for the four smallest classes the abundance
of yellowfin did not influence the share of time spent fishing for skipjack.
Re-examination of the data indicates, however, that prior to 1941 fishing for
skipjack may have been somewhat influenced by yellowfin abundance for
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FIGURE 4. Catch-per-day’s-absence and catch-per-day’s-fishing, for skipjack
tuna, standardized to vessel size class 3, 1934-1953.

class 4 vessels. In consequence, we have recomputed the catch-per-day’s-
absence, employing only the first three classes through 1941, and all four
classes from 1942 onward. The resulting measurements, adjusted to class
3 as a standard, are shown in Figure 4. On the same figure is exhibited the
catch-per-day’s-fishing, for this species, which was calculated from the





