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ABSTRACT

The results of 9 fishing cruises to the Line Islands area by POFI vessels during March 1955
to February 1956 are discussed, The catch rates obtained by longlining indicated that the abundance
of yellowfin, Neothunnus macropterus (Temminck and Schlegel), was low as compared with previous

years,

Yellowfin caught by surface trolling close to the islands were smaller than the deep-swimming
yellowfin caught by longlining both near the islands and in the open ocean, Longline catch rates close
to the islands were generally higher than their oceanic counterparts,

Chemical sounding tubes were used to determine the depth fished by the longline, The data
indicated that the deepest hooks fished greater depths at 5° to 6°*N, than near 1°N, latitude, There
was no significant relationship between the catch rates on the deepest hooks and the depth of fishing,

From 1,056 yellowfin captured and tagged in the Line Islands area, there were 2 recoveries
prior to September 1956, both from the same area in which they were released.

NOTE

After this paper was prepared for publication, a thirdtagged yellowfin (No, 3350) was recovered,
This fish was tagged at Christmas Island on October 8, 1955, and was retaken by a Japanese long-
liner, the No, 7 Sakura Maru, at 02°45'N, latitude, 143°20'W, longitude, some 800 miles east of
Christmas Island on November 10, 1956, The fish had been at liberty for 13 months and during this
period grew from 111.0 cm, (58.7 1lb.) to 139.0 cm. (95:8 lb.)., Perhaps even more significant,
the fish had abandoned the island habitat for the open sea, and there is the implication that it had
changed its mode of life from surface- to deep-swimming.
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The Pacific Oceanic Fishery Investiga~
tions (POFI) of the U, S, Fish and Wildlife
Service is conducting a survey of the tuna
resources of the central Pacific, This report
is concerned with the distribution and abun-
dance of yellowfin tuna in the Line Islands
region fr om January 1955 to February 1956,
as determined by longline fishing and surface
trolling. Summaries of results to date on the
general study of yellowfin abundance are in-
cluded, together with a report on the progress
made in a tagging program, In addition, the
results of Japanese commercial longline fish-
ing in the equatorial region during 1955 are
briefly discussed,

Seven reports on POFI longline tuna
fishing in the central equatorig], region have
been published, The first five—' describe the
results of exploratory longline operations and
provide general information on the biology of
the yellowfin, its abundance and distribution,
They also include studies of the longline as a
sampling tool, together with suggested changes
for greater efficiency. The most recent report
on figshing in this area (Iversen and Yoshida
1956) described the results of the first com-
mercial attempts to operate longlines in the
Line Islands region,

The nine cruises which form the subject
of this report involved troll and longline fishing
in the Line Islands area by POFI vessels.
These cruises were planned to provide, as
nearly as possible, standardized observations
on fishing over a period of approximately one
year., It was hoped that information would be

1/

~" The Marine Laboratory, University
of Miami, Coral Gables, Florida (formerly
Fishery Research Biologist, U, S, Fish and
Wildlife Service, Honolulu, T. H.)

E/ Murphy and Shomura 1953a, 1953b,
1955, Murphy and Elliott 1954, and Shomura
and Murphy 1955,

obtained to answer some of the questions raised
by the outcome of the commercial expeditions of
1954 on the feasibility of commercial tuna fish-
ing in the Line Islands area, Answers to these
questions require (1) abundance estimates of
the tuna population from a commercial view-
point, (2) further insight into the interaction
between the environment and the tuna, and (3)
information on migration to be obtained by
tagging., Tagging is the most promising method
of demonstrating the relationship between small
yellowfin frequenting the coastal areas of the
various islands and the larger, more oceanic
deep-swimming yellowfin, and the degree of
association of the Line Islands population with
that of the rest of the Pacific,

Daily sea surface temperatures taken
at the weather station at Christmas Island during
the period of this study are available, The data
indicate that the sea surface temperature was
unusually cold at Christmas Island during 1955,
The significance of this phenomenon in relation
to yellowfin catches is still being examined and
will be discussed in other POFI reports.

The dates of the cruises are listed in
table 1, As only a portion of cruise 19 of the
Charles H, Gilbert was devoted to fishing in
the Line Islands area, the results have not been
analyzed here, although catch rates are given
in the Appendix, Cruise 25 of the Charles H,
Gilbert deviated from the standard pattern by
occupying a line of stations from 6°N, to 4°S,
latitude on 160°W. longitude, just west of the
Line Islands, Catchrecords and scientific names
of fishes discussed in this report are given in
the Appendix,
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Table 1. --Line Islands fishing surveys, January 1955 to February 1956

Cruise Cruise dates
v
essel No. From | To
T

1955
Charles H, Gilbert 191/ January 20 February 19
Charles H, Gilbert 20 March 7 April 21
John R, Manning 24 March 24 April 15
Commonwealth 3 May 7 June 17
Commonwealth 4 July 6 August 17
Commonwealth 5 September 9 October 15
John R. Manning 27 September 26 October 29
John R, Manning 28 November 19 December 17

1956
John R, Manning 29 January 5 February 15
Charles H, Gilbert 25 January 16 February 13

1/

— Not discussed; catch rates in Appendix,

DESCRIPTION AND OPERATION OF GEAR

Trolling

The trolling gear consisted of two
booms, one mounted on either side of the
vessel, each carrying two or more (usually
three) cotton trolling lines, The lures were
the common feather jigs (lead and plastic
heads), plastic lures, bone type jigs, plugs,
and spoons, A complete description of the
method and equipment is given by Bates (1950),

Surface trolling was done close to the
several islands of the Line Islands group,
usually within 3 miles of the reefs, Although
the islands were often circled during the troll-
ing operations, the majority of the fishing was
carried out at the boundaries of the eddies and
inthe lees of the islands, for yellowfin appeared
to be more abundant there than on the windward
sides, Bates (1950) also found this to be true.

Longlining

The other method employed to sample
the abundance of yellowfin was longlining,
The type of longline gear used in 1955-56 has
been described indetail by Mann (1955), Briefly,
each basket was composed of a 210-fm, main-
line with 10-fm, float lines; the 11 branch lines
or droppers were 3 fm, inlength and were spaced
at 15-fm, intervals,

For comparison with previous years
when 6-hook gear was standard, a conversion
factor must be applied to the 11-hook catch
rates, Shomura and Murphy (1955) have shown
that the catch rates of yellowfin on gear with

11 hooks per basket are consistently lower than
on 6-hook gear and should be multiplied by 1,52
to make them equivalent,

Studies on the improvement of longline
gear for greater operational efficiency continued
along two lines, First, an improved method of
handling fabric gear to replace the present
method of storing the gear in individual units
or baskets was tested, This innovation consists
of coiling the entire mainline into a large re-
volving tub (frontispiece), Float lines and
dropper lines are attached when the gear is set
and removed when it is retrieved, While the
time required to handle gear by this new method
is about the same as for the conventional Japa-
nese method, less manpower is needed.

The second attempt at improvement
involved the use of a mainline constructed of
small-diameter wire rope, The results of its
use on cruise 24 of the John R, Manning were
not particularly encouraging because of opera-
tional difficulties, There was, however, no
indication of a significantly lower catch rate on
steel gear than on fabric gear (fig. 1), as had
been observed in the past. Comparison of catch
rates by these two gear types during 1954 showed
that the steel gear caught fewer fish, partly
because of the loss of larger fish due to the low
resilience of the steel mainline gear (Iversen
and Yoshida 1956). The size of yellowfin caught
on both gear types was similar during 1955
(fig. 2). Despite the similarity in the 1955
catch rates for the two gear types, it doesnot
seem that steel gear has sufficient superior
operational characteristics to warrant continued
experimentation. This conclusion is based on
an unpublished analysis by POFI scientists in
which cost, time, and labor were considered,
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Figure 1, --Comparison of yellowfin catch rates on steel and cotton gear and comparison of catch
rates between two vessels fishing simultaneously in the same area (data in Appendix tables 17

and 18).
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Figure 2, ~-Catch rates for three size classes
of yellowfin captured oncotton and steel long-
line gear on John R. Manning cruise 24,

It is of considerable importance to have an
evaluation of the variation in catch rates between
vessels, The Charles H, Gilbert during cruise
20 and the John R, Manning during cruise 24

fished simultaneously within 20 miles of one
another from April 3 through April 8, Figure 1
shows that the catch rates of both vessels agree
very closely, This same conclusion was drawn
from the catches of commercial vessels fishing
together in this area during 1954 (Iversen and
Yoshida 1956), Therefore, we do not believe
that variation among vessels was a distorting
factor in our examination of differences among

seasons, areas, etc,

It has been previously shown that close
to islands (within 80 miles of land) yellowfin
catch rates on longline gear were higher than
at distances greater than 80 miles (Shomura
and Murphy 1955), Since there appears to be
a population of small yellowfin intimately asso-
ciated with islands, in this study the line of
demarcation between ''oceanic stations" and
""ingular stations' has been placed at 10 miles
from land,

DEPTH REACHED BY LONGLINE GEAR

Knowledge of the depth at which longline
gear is fishing is important since there appears
to be a differential catch rate by hook depth,
with the better catches usually made on the
deeper hooks, This variation was observed by
Nakamura (1949) and was reported previously
in the various POFI longline reports, Prior to
1955 depth measurements of the mainline were



obtained by "pressure gauges"” (Murphy and

Shomura 1953b) and by using a Bendix Echo
Sounder {Murphy and Shomura 1955}, Neither
of these methods was satisfactory, so other
means have been sought, Beginning with the
first longline cruise of 1955, glass sounding

tubes were used regularly.

The sounding tubes which we have
employed are 24 inches in length, 1/8 inch in
diameter, and are coated on the inside surface
with a water soluble chemical, Before placing
the tube in the water, one of the sealed ends is
broken, As the tube is lowered pressure forces
water into the open end of the tube, dissolving
the chemical adhering to the inside surface over
a distance proportional to the depth, In opera-
tion the glass tubes were placed in metal tubes
which were attached to the branch lines (drop-
pers), At the time the gear was set one endof
the sealed tube was broken off and the tube was
placed into the holder with the open end down.
When the gear was retrieved the fishing depth
was obtained by measuring the distance from
the closed end of the tube to the line formed by
the dissolved chemical, A close correspondence
has been found between the depth readings of
sounding tubes and of bathythermographs when
the two instruments were lowered simultane-
ously to the same depth and immersed for 5
to 10 hours (Shomura and Otsu 1956),

The chemical sounding tubes disclosed
considerable variation in the depth of the deepest
hooks between sets of longline in the Line Islands
area, The reasons for this variation are not
understood but by examining each source of
variation independently we can offer possible
explanations for different gear behavior under
different circumstances, Variation in the depth
of different hooks withina single basket, varia-
tion in depth of the deepest hooks on representa-~
tive baskets within a set, and variation in depth
of the deepest hooks between stations all merit
examination,

At some stations sounding tubes were
placed on different hooks of individual baskets,
The depths recorded for the various hooks have
been plotted in figure 3., (Data in Appendix
table 7, Charles H, Gilbert cruise 20, stations
13, 15; cruise 25, stations 7, 10; Commonwealth
cruise 3, station 5; cruise 4, station 11), The
only fish taken on these test baskets that could
conceivably affect the results was a brown shark
caught on hook number 3 (Commonwealth cruise
4), No explanation is offered for the number 10
hook reading of 100 fm, It appears from the
lines drawn in figure 3 that there was greater
variation in the depth of the deeper hooks than
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Figure 3, --Depth of various hooks on single
baskets of longline, as determined by sound-
ing tubes (data in Appendix table 7, Charles
H. Gilbert cruise 20, stations 13, 15; cruise
25, stations 7, 10; Commonwealth cruise 3,
station 5; cruise 4, station 11),

of the shallower hooks, A streaming of the line
has been suggested as the reason for the lesser
depths reached by the deepest hooks in the area
just north of the Equator (Murphy and Shomura
1955) and it appears reasonable that the strong
currents of this region could have produced this
effect, These results provide an exemplifica-
tion of the theoretical model of the effect of
altering buoy distance on the depth of hookson
longline gear as shown by Murphy and Shomura
(1953: fig. 5, p. 8).

An examination of the depth of the deepest
hooks on baskets within individual sets (table 7,
Appendix) inthe majority of cases shows no
important differences among baskets, The dis-
tance between buoys, varied by different setting
speeds, can affect the depth of the mainline and
inturnthe hook depth., Unfortunately there is no
s imple, reliable method of accurately determin-
ing the distance between buoys, Murphy and
Shomura (1955) have made some measurements
by radar and found that usually the buoys were
900-1,100 ft, apart. While we did not measure
this interval during the 1955-56 cruises, dis-
tances between the buoys in some cases theore-
tically should be less than this in order toobtain
depth readings of 90-100 fm. with baskets com-
posed of 210-fm, mainlines, 10-fm, float lines
and 3-fm, branch lines,



There is evidence of a rather wide vari-
ation in the depth of the deepest hooks among
sets within cruises, Although the method of
setting and retrieving the gear was standard on
cruise 27 of the John R, Manning, it can be seen
that the deepest hooks reached greater depths at
5° to 6°N, thannear 1°N, latitude (fig. 4), This
difference possibly resulted from the shear
between the westerly South Equatorial Current
at the surface and the easterly Equatorial Under-
current beneath, The Equatorial Undercurrent
is usually encountered within approximately 2
degrees of latitude of the Equator in the central
Pacific (Cromwell et al, 1954), These conclu-
sions are supported by the observed drift of the
gear and vessels on fishing stations.

Differences in the depth of the deepest
hooks are as large as 40 fm, from north to south,
During October and November 1952, at stations
between 7° and 9 °N, latitude, Murphy and Shomura
(1955) found mean depths for the deepest hooks
at about 300 ft,, as measured by the echo-sounding
method, whereas we obtained a figure closer to
500 ft,, employing sounding tubes in October
1955, At stations near the Equator we both found
the meandepthto be approximately 200 ft, Murphy
and Shomura (1953b, table 16) present data obtained
with '"pressure gauges' on longline sets along
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Figure 4. --Latitudinal variation in depth of the
deepest hook on longline sets, as determined
by sounding tubes, 157°48'W, - 161°57'W,
longitude, John R, Manning cruise 27,
October 1955,
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170°W, longitude during March 1952 which allow
the same conclusion, i,e,, the longline gear
appears to sink deeper at several degrees north
of the Equator than in the immediate vicinity of
the Equator. The deepest hooks at the Equator
reached 285 ft,; at 1°21'N., 300 ft,; at 2°51'N,,
455 ft,; and at 4°10'N,, 520 ft,

The depth of the deepest hooks varies
with time throughout the year, Figure 5 shows
trend lines drawn by eye through the average
depths of the deepest hooks of longline sets
with respecttotime for three arbitrarily selected
areas, 0°-2°N,, 2°-4°N,, and 4°-6°N, latitude,
In each of these areasthereis an indication that
the variation with time is of generally similar
magnitude and seasonal pattern for the various
cruises. Although some of the variation within
months may be the result of different operational
procedures by the different vessels, it would
seem that seasonal changes in current direction
and velocity might be primarily responsible for
the major variation in hook depth throughout
the year,

There is some indication that the depth
of the deepest hooks on the longline gearis also
affected by peculiar current conditions immedi-
ately surroundingislands, Ingeneraltheaverage
depth of sets made less than 10 miles from
islands was slightly deeper than those farther
than 10 miles from land (fig. 4). We can only
speculate onthe cause for this, but it seems
reasonable that in some locations near islands
the current velocity was reduced and this in
turn allowed the gear to reach a greater depth.
Such a situation could conceivably have existed
in the lees of the islands or perhaps upstream
where the islands had a damming effect,

EFFECT OF DEPTHOF GEAR ON CATCH RATES

While it has been known for some time
that the catch rates of yellowfin are generally
higher on the deeper fishing hooks, we have not
previously had measurements to determine the
absolute depth of the gear, Now that we have
these measurements at each longline station,
we have examined the variation in catch rates
among sets to see if it were related to differ-
ences in hook depth, In figure 6 we have plotted
the yellowfin catch rates against the average
depth of the deepe st hooks of longline sets. Sta-
tions where there was only one depth determina-
tion available and stations where no yellowfin
were caught were not plotted, The data show
considerable variation in both depth of the sets
and catch rates, Looking first at the oceanic
stations, the highest catch rates were obtained
at stations where the deepest hooks fished at
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Figure 6, --Relationship of the average depth of
the deepest hooks of longline sets and yellow-
fin catch rates.

depths averaging between 60 and 80 fathoms.
Any further conclusions about fishing depths
that may be offered now would be mere con-
Jecture, but perhaps with more data it would be
possible to more clearly delimit the optimum
fishing depth for yellowfin in this area,

The insular catch rates were generally
higher than the oceanic catch rates regardless
of the depth of the gear, This suggests that
there are actually greater numbers of yellowfin
close to islands and that the catch rates are net
necessarily related to the depth of fishing, at
least within the depths that we sampled.

CATCH COMPOSITION

Different habitats were sampled by the
two fishing methods and the species and size
composition of the catches varied with the local-
ity and method of capture. Trolling near the
various islands yielded, inaddition to tunas,
fishes associated with the reefs in the upper
layers of the sea. Longlining, on the other
hand, sampled the deeper strata in the ocean
at distances greater than 5 miles from land and
caught larger pelagic fishes for the most part,



Trolling

By means of surface trolling 2, 397 fish
were captured from January 1955 to February
1956. Of this number 980 (40,9 percent) were
yellowfin tuna and 43 (1.8 percent) were skip-
jack. Most of the remainder were wahoo (1,160
or 48,4 percent), and there were 214 (8,9 per-
cent) miscellaneous fishincluding rainbow runner,
jack, dolphin, barracuda, red snapper, little
tunny, needlefish, leatherjacket, and sharks,

The yellowfin caught by trolling ranged
from 50 cm, (5 1b,) to 151 c¢m. (148 1b,), The
size-frequency distribution of these catches
shows a single mode at the 70-79 cm. class
interval (fig. 7). Bates (1950) reported the
presence of a pronounced mode between 70 and
75 ¢m, (15to 18 1b,) and another near 110 to
115 em, (57 to 65 1b.) in the size distributions
of troll-caught yellowfin from the Line Islands
(April to June 1950),
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Figure 7, --Length frequency distributions of
oceanic and insular yellowfin caught by long-
lining and trolling (data in Appendix, table 5),

Longlining

The longline catches yielded 2,215 fish;
of these, yellowfin totaled 1,002 (45,2 percent),
bigeye 31 (1,4 percent), skipjack 32 (1.4 per-
cent), and sharks3/ 1,051 (47.4 percent), The
remainder of the catch, 99 fish (4.5 percent),
was composed of small numbers of marlin,
broadbill, sailfish, dolphin, wahoo, barracuda,
lancet fish, sunfish, and puffer, No albacore
were caught during these cruises, The absence
of albacore is interesting because some albacore
were taken on nearlyall previous cruises to this
area,

The size of the oceanic yellowfin ranged
from 47 cm, (4 1b,) to 163 cm, (186 1b,), The
size distribution shows a single modal group
with a mode located at the 140-149 cm, class
interval (fig, 7). The frequencies in the class
intervals below the mode drop sharply witheach
smaller class interval,

The size of the insular yellowfin ranged
from 56 c¢cm, (8 1b,) to 163 ¢cm, (186 1b.). The
size distribution shows a single mode, also
located at the 140-149 cm. class interval {fig. 7).
This distribution indicates that there were more
small fish present in relation to the large than
in the case of the oceanic catches, This sub-
stantiates previous findings that there are more
small yellowfin close to islands than in the open
sea,

The ratio of male to female yellowfin was
2,26:1,00, which is consistent with past observa-
tions.

YELLOWFIN TUNA ABUNDANCE

Tr olling

Beginning with cruise 20 of the Charles
H, Gilbert surface trolling was made a regular
part of the equatorial program to (1) supplement
our biological knowledge of the yellowfin, (2)
provide small yellowfin for tagging, and (3) pro-
vide another measure of abundance of yellowfin,
Prior to 1955 only occasional trolling surveys
had been made in the central equatorial Pacific
and then usually as a secondary operation to
longline fishing surveys., Since the early surveys
were not continuous throughout the year there

3/

—' The various species of sharks were
lumped under this general heading both here and
in the Appendix, tables 17 to 25, These include
brown sharks, white-tipped sharks, great blue
sharks, thresher sharks and bonito sharks,



was uncertainty about the commercial value of
such fishing in this region., Bates (1950) con-
cluded that the Line Islands’ population of yellow-
fin was sufficiently abundant during the spring
of 1950 for commercial exploitation by limited
figshing effort, The results of occasional surveys
by trolling in the Line Islands are briefly reviewed
by Murphy and Ikehara (1955). These authors
utilize the catch rates of Bates (1950) and later
surveys by POFI vessels amounting to 890 line
hours in the Line Islands area (defined as 0-60
miles from land) and compare them with yellowfin
catchrates reported from Hawaii by Welsh (1950)
and Tester (1952). Murphy and Ikehara's analysis
shows a higher catch rate of yellowfin from the
Line Islands than from Hawalii,

In drawing conclusions from the results
presented here, we have assumed that differences
in effectiveness of the various lures are insigni-
ficant and have not materially affected the catch
rates, Lures were interchanged frequently so
any effect produced by differential efficiency of
lures should not be important, Variation in the
number of lines fished during these cruises is
likewise believed to have had such a minor effect
on abundance figures that it is not considered.
All vessels trolled either 5 or 6 lines, and it
was a very rare occasion when all lines had
simultaneous strikes.

The 1955-56 trolling results show varia-
tions of sufficient magnitude in certain aspects
to warrant detailed examination, though overall
catch rates for the period are low, Possible
sources of variation are the time of day of fish-
ing, seasonal change in catch rate, and the area
of catch, On some cruises thereis an indication
of slightly higher catch rates in the morning
than in the afternoonandearly evening, but this
is not consistent among cruises (fig, 8). The
indication is of interest, however, since Reintjes
and King (1953) found that yellowfin captured in
the afternoon by trolling and live-bait fishing
had more food in their stomachs and fewer empty
stomachs than those captured in the morning.

They conclude that feeding takes place through-
out daylight hours., Bates (1950)found that troll
catches of yellowfin did not vary significantly
with time of day.

In respect to seasonal variation, yellow-
fin catch rates were highest in March and April
(1.3 to 7.3 fish per hour) for all islands and
generally low the rest of the year (usually <2
fish per hour) as shown in figure 9, The July
and August catch rates were extremely low
(usually < 1 yellowfin per hour).

The data shown by cruises and trolling
areas (fig, 10) demonstrate that generally
yellowfin were more abundant at Palmyra and
Kingman Reef (6°N, ) than at Christmas (2°N,).
Bates (1950) also reported this phenomenon,
At present we have no explanationfor this differ-
ence in abundance,

There are two important considerations
from this analysis of our trolling data, First,
the abundance of yellowfin in this area during
the period studied was too low to encourage
commercial exploitation of small tunas by this
method of fishing, Second, there maybe seasonal
trends in abundance, for there were higher
catches in March and April than during the
remainder of the year, Table 2 contains a
summary of trolling results for three different
periods in the Line Islands area, Rather low
catch rates were experienced during two of the
time periods, i.e., October 1950 to April 1953
and March 1955 to February 1956, A slightly
better catch rate was obtained during April to
June 1950, The catch rate for this period, how~
ever, is not directly comparable with the other
two, for fishing was confined to only a few
months, Although only speculation, it seems
that the abundance (judging by the troll catch
rates) of the small yellowfin around the islands is
too low to comprise the principal source of
recruitment for the extensive population
of large, deep-swimming yellowfin in this area,

Table 2, =-Results of trolling in the Line Islands

Yellowfin
Time Hours trolled Number Catch per hour
April to June 1950 285,5 882 31
(Bates 1950)
October 1950 to April 1953 178, 0—1-/ 241 1.4
(Murphy and Ikehara 1955)
March 1955 to February 1956 766.5 946 1,2

Y Murphy and Ikehara (1955) reported 890 line<hours of trolling using 4-6 lines,
The number of hours trolled was obtained by dividing 890 line-hours by five, the average

number of lines trolled.
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Figure 8, --Yellowfin troll catch rates in the NORTH LATITUDE

Line Islands arranged by time of day (data
in Appendix, table 6), The figures in the
parentheses are the total number of hours

Figure 10, --Relationship of yellowfin troll catch
rates to areas, Line Islands, March 1955 to

trolled. February 1956,
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Figure 9, --Yellowfin troll catch rates in the Line Islands, March 1955 to February 1956,
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Figure ll. --Daily yellowfin longline catch rates in the Line Islands, 1955-56,

Longlining

The daily longline catch rates throughout
the year for the Line Islands area are presented
in figure 11, When two vessels fished on the
same day an average rate is used. The longline
catch rates at insular stations generally are
higher thanthose at oceanic stations, which were
consistently low during these cruises. The maxi-
mum catch rate for oceanic stations of 3, 2 yellow-
fin per 100 hooks was made in September, For
the remainder of the year catchrates were below
3 yellowfin per 100 hooks with the majority below
1 yellowfin per 100 hooks, Examination of the
catch rates by latitude indicates no difference
between areas,

The insular catch rates, on the other
hand, show considerable variation throughout
the year., T wo possible sources of variation
resulting from sampling procedure are: fishing
at different seasons, and fishing in different
areas, It is difficult to detect areal or tem-
poral differences of significance in these data
probably because of the large inherent varia-
tion in daily catch rates of longline gear in the
vicinity of the islands (Iversenand Yoshida 1956);
e.g., during cruise 20, Charles H. Gilbert,
6 stations were occupied within 10 miles of
Christmas Island (between March 19 and April 5,
Appendix, table 17) and the catch rates varied
from 0.7 to 7.1 yellowfin per 100 hooks.

Japanese Longlining

Data are again available for the longline
fishing operations of the Japanese in the vicinity
of the Equator (Nomura 1955-56), This informa-
tion is included in the Appendix, table 26, They
reportthe bestaverage catch rate of 5,29 yellow-
fin per 100 hooks during July at 2°-5°N,, 160°-
152°W. The poorest fishing (0,05 yellowfin per
100 hooks) was reported also during July but in
an area a little to the north and west (5°-11°N,,
178°-174°W), The average catch rate for the
year was generally low.,

TAGGING PROGRAM

Atfirstconsiderationit would seem some-
what difficult to justify the expenditure offunds
and effort to carry out a tagging program in the
Line Islands, since the probability of recovery
of tagged fish in this region is extremely low.
Althoughoccasionally Japanese vessels fish near
the islands, there is not a steady and intensive
fishery there, However, the potential value of
such a program is high, since the recoveryof
only a few tags in this or other regions would
contribute greatly to our knowledge of the migra-
tory habits of yellowfin, Then too, tagging can
be carried out in conjunction with figshing survey
cruises which provide numbers of viable yellow-
fin inthe process of determining abundance. The
possibility of recovery of a few of these fish,



with the resulting information on their move-
ments, greatly outweighs the information that
can be gained by preserving or marketing them.

The specific purposes of the POFI
equatorial tagging program were three. The
first was to obtain information on the relation-
ship between the small surface yellowfin (near
islands) and the large, deep-swimming yellow-
fin (open ocean) and thus to investigate the
possibility that recruitmentintothe larger size
groups comes principally from the smaller size
groups associated with islands, The extent of
such recruitment from the surface schools
around reefs into the longline fishery is of
course a very important consideration. The
second purpose was to examine the fluctuations
in abundance of longline yellowfin from the
standpoint of possible emigration. In other
regions a few recoveries of tagged fish have
done much to indicate the possible reasons for
abundance changes; an outstanding example is
the migrationof albacore. A third purpose was
to learn about the age and growth of yellowfin,
The length of the fish is measured at the time
of tagging and this also provides an estimate of
its weight from the average length-weight rela-
tionship. As the fish is usually again measured
or weighed on recovery, an estimate of gain in
length or weight for a known period of time is
thus obtained. With the accumulation of data
it should be possible to calculate the average
rate of growth and length of life of the species,
Such information is especially desirable in this
region, for a preliminary study of yellowfin
vertebrae indicates that this structure is not
gsuitable for age studies (Moore 1951); also size-
frequency analyses indicate a lack of modal pro-
gression with time, preventing an estimate of
growth (Iversen 1956),

In these studies we used the so-called
""spaghetti' type of tag which has been described
by Wilson (1953) and which has beenused suc-
cessfully to trace the migrations of albacore
from California to Midway Island and Japan
(Blunt 1954, Ganssle and Clemens 1953). Briefly,
it consists of a white opaque plastic tube on which
is writtenin India ink the tag number and direc-
tions for its return. For protection of the
markings this tube is encasedin a clear plastic
tube of slightly larger diameter. The tag is
threaded through the dorsal region of the fish
just posterior to the second dorsal fin with a
special hollow needle and the loose ends are
tied by a figure-of-eight knot,

During nine cruises in 1955-56 1,056
yellowfin, 21 skipjack, 1 little tunny, and 2
bigeye were tagged and released, Table 3 lists
the numbers of each species tagged and the
tagging locations for both longlining and trolling.
Todate there have beentwo recoveries of tagged
yellowfin, both from the same general locality
in which they were captured and released., The
first (No. 1093) was caught by trolling and was
one of 2 fish tagged at Fanning Island on
September 28, 1955, It was recaptured
at Fanning Island by a local resident on April 3,
1956, using handline gear and fishing at a depth
of about 50 fathoms, The fish had been at liberty
for 188 days. At release it measured 83,2 cm.
(estimated weight 25 1b,); at recovery it was
reportedtoweigh 20 lb. The apparent shrinkage
in weight is doubtless due to errors of estimate.

The second (No, 3351) was caught by
trolling and was one of 16 tagged on October 8,
1955, at Christmas Island, It was recaptured
at Christmas Island on August 2, 1956, by a
local resident presumably by handline, and was

Table 3.--Numbers of tuna tagged in the Line Islands, March 1955 to February 1956

Area Yellowfin | Skipjack Bigeye | Little tunny

Trolling

Kingman Reef 156 3 - -

Palmyra 1. 212 9 -

Washington I, 115 2 - -

Fanning I, 41 6 - -

Christmas I, 246 - - -

Jarvis I, 25 - - -
Longlining

Line Islands 261 1 2 -

(all areas)
Total 1,056 21 2 1
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thus at liberty for 299 days., At release it

measured 92 cm. (about 33 1b.); unfortunately
onrecovery it was cut up without being measured
or weighed., The only estimate of size is that it
was ""about 3 feet long, "

Considering the fact that over 1,000
yellowfin were tagged in 1955-56 and that, aside
from the fishing of local residents, there has
been a fair amount of fishing effort expended in
the area by both POFI vessels and Japanese
longliners, it is perhaps noteworthy that more
tagged fish have not been recovered, This is
particularly true for the small fish taggedclose
to the islands and presumed to be "local resi-
dents.' The small number of recoveries could
indicate that most of the small yellowfin are not
year-round residents of the islands, but rather
that they move about in the equatorial Pacific.

SUMMARY

1. This report reviews the general results of
nine combination longlining and trolling
- cruises to the Line Islands between January
1955 and February 1956,

2, Thereisevidence to support previous findings
that variation of longline catch rates among
vessels fishing simultaneously in the same
area is small,

3. The average depth reached by the deepest
longline hooks varied about 40 fm, during
these cruises, Near the Equator in the open
ocean the deepest hooks usually did not fish
as deep as they did at about 6°N, latitude or
within 10 miles of the various islands.

4., The composition of the longliné yellowfin
catches did not differ greatly from past
catches from the area; the ratio of malesto
females for all cruises averaged 2.26:1,00
and both oceanic and insular yellowfin size
distributions had principal modes at the 140-
149 cm, class interval, butthe insular catches
contained relatively more small fish,

5. The trolling catches of yellowfin in the Line
Islands indicated that (1) the fish, with a
mode at 70-79 cm,, were generally smaller
thanthose takenon longline, (2) the overall
abundance was too lowto recommend com-
mercial exploitation by this method, (3)
there was a seasonal trend in catch rates
with the highest catch rates obtained in
March-April and the lowest catch rates
during May-September.

6. Higher troll catch rates of yellowfin were
obtained more frequently at Palmyra and
Kingman Reef to the north (6°N, latitude)
than at Christmas Island (2°N. latitude) to
the south,

7. Consistent with past experience the catch
rates of longline yellowfin were higher close
to islands than in the open ocean.

8. The longline catches in the open ocean were
consistently low as compared with previous
years, with the highest catch rates during
September,

9. The insular longline catches demonstrated
considerable variability that did not seem
ascribable to seasonal or areal differences
in fishing,

10. The Japanese longlining results in the equa-
torial region during 1955 also showed low
catch rates.

11. A tagging program was carried out in con-
junction with abundance studies during which
1,056 yellowfin, 21 skipjack, 1 little tunny,
and 2 bigeye were tagged with plastic tube
tags, As of September 1956, two tagged
yellowfin have been recovered, both from
the same area in which they were released.
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APPENDIX
Table 4. --List of common and scientific names of fishes used in this report

White-tipped shark, Pterolamiops longimanus (Poey)
Brown shark, Carcharhinus floridanus Bigelow, Schroeder and Springer
Great blue shark, Prionace glauca (Linnaeus)

Thresher shark, Alopias sp.

Bonito shark, Isurus glaucus Miiller and Henle

Marlin, Makaira sp,

Sailfish, Istiophorus orientalis (Temminck and Schlegel)
Wahoo, Acanthocybium solandri (Cuvier and Valenciennes)
Dolphin, Coryphaena hippurus Linnaeus

Yellowfin tuna, Neothunnus macropterus (Temminck and Schlegel)
Bigeye tuna, Parathunnus sibi (Temminck and Schlegel)
Skipjack, Katsuwonus pelamis (Linnaeus)

Albacore, Germo alalunga (Bonnaterre)

Lancet fish, Alepisaurus sp.

Barracuda, Sphyraena barracuda (Walbaum)

Red snapper, Lutjanus bohar (Forska°.l)

Opah, Lampris sp.

Sunfish, Mola mola (Linnaeus)

Truncated sunfish, Ranzania truncata (Gmelin)

Broadbill swordfish, Xiphias gladius Linnaeus

Little tunny, Euthynnus affinis Cantor

Jack, Caranx sp.

Leatherjacket, Scomberoides sancti-petri (Cuvier)
Rainbow runner, Elagatis bipinnulatus (Quoy and Gaimard)
Needlefish, Belonidae

Puffer, Tetrodontidae

Table 5. -‘-Length frequency distributions of oceanic and insular yellowfin caught by
longlining and trolling in the Line Islands, January 1955 to February 1956

Length Longline
clagss Troll QOceanic Insular
cm.

40- 49 - 1 -
50- 59 7 1 1
60- 69 929 - 3
70~ 79 277 4 6
80- 89 191 3 15
90- 99 150 6 16
100-109 118 5 46
110-119 69 13 48
120-129 43 36 83
130-139 8 51 89
140-149 3 76 101
150-159 1 66 97
160-169 - 4 19
Total 966 266 524
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Table 7.--Measurements of longline hook depth by chemical sounding tubes, 1955-56

Basket Hook Depth Basket Hook Depth Basket Hook Depth
number number |(fathoms) | number number |(fathoms)}] number number (fathoms)
Charles H, Gilbert Cruise 20 Station 12 Station 13
Station 2 6 6 60 15 6 75
7 5 77 18 6 57 27 5 65
18 4 42 30 7 60 30 2 26
30 5 63 42 7 65 32 5 58
42 6 43 54 7 17 34 6 55
54 6 44 45 6 61
Station 13
Station 3 56 2 44 Station 15
7 5 52 56 4 62 10 6 68
18 5 44 56 6 71 15 6 92
31 6 47 56 8 66 20 6 70
42 7 44 56 10 100 40 6 712
54 5 55 45 6 67
Station 14 50 6 72
Station 4 54 7 58
8 5 75 54 7 58 Station 16
18 5 70 54 7 59 16 6 67
30 4 80 54 1 58 27 6 54
42 6 55 54 7 59 32 6 52
54 6 53 35 6 55
Station 15 50 6 63
Station 6 56 2 54
8 6 Broken 56 4 74 Station 17
19 7 50 56 8 74 10, 6 78
30 3 55 56 10 50 15 6 82
48 6 55 20 6 65
54 5 45 John R, Manning Cruise 24 40 6 80
Station 7 45 6 80
Station 7 15 6 54 50 6 78
6 6 57 27 6 34
18 6 48 30 5 59 Station 19
30 7 55 31 5 32 15 10 57
42 6 44 34 6 34 15 8 15
54 6 49 45 6 73 15 6 92
45 10 40
Station 9 Station 9 45 8 54
7 6 65 15 9 57 45 6 57
18 6 62 27 6 58
30 6 70 31 1 > 100 Station 21
42 5 65 33 6 62 1 6 > 100
54 6 73 35 6 58 4 7 > 100
45 6 68 56 6 71
Station 10 60 6 95
6 7 55 Station 11
18 7 60 15 6 59 Station.22
31 6 67 27 6 50 15 l 6 87
42 6 60 30 6 60
54 6 63 31 5 54 Commonwealth Cruise 3
34 5 51 Station 1
Station 11 45 6 42 1 6 54
6 6 12 6 6 50
18 6 46 10 6 52
30 6 58 20 6 65
42 6 48
53 5 Broken

v e &
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Table 7. --Measurements of longline hook depth by chemical sounding tubes, 1955-56(Cont'd)

Basket Hook Depth Basket Hook Depth Basket Hook Depth
number number | (fathoms) || number number | (fathoms) number | number | (fathoms)
Commonwealth Cruise 3 (Cont'd) Station 11 Station 8
Station 2 1 6 > 100 5 6 100
1 6 64 16 6 85 10 4 5
8 6 68 23 7 94 15 6 100
15 6 65 30 6 > 100 19 6 95
31 5 65 23 6 > 100
Commonwealth Cruise 4
Station 3 Station 1 Station 9
1 6 85 5 6 > 100 8 6 90
16 6 72 10 5 95 14 6 > 100
23 6 75 16 6 > 100 20 6 100
30 6 100 20 6 85 26 6 90
25 6 80 32 6 100
Station 4
1 6 100 Station 2 Station 10
16 6 Broken 7 6 80 7 8 > 100
23 6 95 14 6 90 13 6 100
30 6 98 20 6 Lost 19 8 90
26 6 70 25 6 100
Station 5 32 6 65 31 8 90
16 11 44
16 9 72 Station 3 Station 11
16 7 96 7 6 60 27 10 58
16 6 99 14 8 Broken 27 8 Lost
14 6 80 27 6 90
Station 6 20 6 65 27 4 67
1 6 > 100 26 6 15 27 2 50
16 6 Broken
23 6 81 Station 4 Commonwealth Cruise 5
30 6 97 7 6 75 Station 1
13 5 65 1 6 67
Station 7 19 6 70 10 7 78
1 6 > 100 25 6 70 20 6 60
23 6 61 31 5 65
30 6 > 100 Station 2
Station 5 21 9 36
Station 8 7 6 80 21 6 72
1 6 83 12 6 75 30 6 42
16 2 55 19 6 70 40 6 89
23 6 72 25 5 65
30 6 75 31 6 65 Station 3
1 7 71
Station 9 Station 6 21 6 59
1 6 > 100 7 6 >100 39 6 88
16 6 85 13 6 100
23 6 90 19 6 Lost Station 5
30 6 90 25 6 > 100 21 6 36
31 6 > 100 38 5 73
Station 10 40 6 95
1 6 > 100 Station 7
17 6 75 7 6 > 100
23 6 84 13 6 > 100
30 6 > 100 19 6 > 100
25 6 100
31 6 100




Table 7. --Measurements of longline hook depth by chemical sounding tubes, 1955-56 (Cont'd)

Basket Hook Depth Basket Hook Depth Basket Hook Depth
number number | (fathoms)li number number | (fathoms) | number | number | (fathoms)
ICommonwealth Cruise 5 (Cont'd) Station 6 Station 2
Station 6 6 6 87 10 6 €8
1 6 90 18 6 85 20 5 72
21 7 90 31 6 82 30 6 68
39 7 93 42 6 85 41 6 55
40 7 92 54 6 75 50 6 63
Station 8 Station 7 Station 5
38 6 65 - 6 6 81 10 5 42
39 6 70 18 5 69 20 6 52
40 6 88 31 6 73 30 5 58
42 6 63 40 - -
Station 9 54 6 72 50 5 63
21 6 44
37 6 44 Station 8 Station 7
38 6 Broken 6 6 100 11 6 -
40 6 60 18 6 75 31 6 37
31 6 59 51 6 37
Station 10 42 6 Lost 71 6 42
21 6 80 54 6 64 91 5 53
37 6 72
38 6 67 Station 9 Station 8
40 6 > 100 6 6 Lost 11 6 -
18 6 74 31 6 42
Station 11 31 6 80 51 4 38
38 6 58 42 6 77 72 6 38
39 6 65 54 6 77 91 6 51
40 6 85
Station 10 Charles H. Gilbert Cruise 25
John R. Manning Cruise 27 6 6 - Station 2
Station 1 18 Basket lost 7 5 46
6 6 - 31 6 > 100 15 5 52
18 6 55 42 6 > 100 25 3 44
31 6 60 54 6 91 26 5 47
42 6 57 35 5 50
54 6 50 Station 11
6 6 15 Station 3
Station 2 18 6 75 5 6 52
6 6 57 31 6 82 15 6 51
18 6 55 40 6 86 16 5 -
31 6 50 52 4 83 25 6 52
42 6 50 35 6 61
54 6 54 Station 12
6 6 84 Station 4
Station 3 18 6 89 21 5 70
6 6 63 28 6 > 100 37 6 74
18 6 > 100 40 6 94 38 6 100
31 6 77 52 5 91 39 6 76
43 6 70 40 6 84
54 6 70 John R. Manning Cruise 28
Station 1 Station 5
Station 5 10 5 55 21 6 95
6 6 82 20 6 - 37 6 99
18 6 80 30 6 - 38 6 96
31 5 77 40 6 - 39 5 91
42 6 77 50 6 55 40 6 > 100
55 6 80
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Table 7, --Measurements of longline hook depth by chemical sounding tubes, 1955-56 (Cont'd)}

Basket Hook Depth Basket Hook Depth Basket Hook Depth
number number | (fathoms) || number number | (fathoms) || number number | (fathoms)
Charles H, Gilbert John R. Manning Cruise 29 Station 15
Cruise 25 (Cont'd) Station 8 10 6 55
Station 6 5 6 44 20 6 -
5 6 91 12 5 41 30 4 65
13 6 89 22 5 34 40 6 65
24 6 96 31 6 40 50 5 65
25 6 98 42 6 57
35 6 90 52 6 80 Station 16
10 6 53
Station 7 Station 10 20 6 55
5 6 91 5 6 70 31 7 67
15 6 95 15 6 100 40 6 69
25 11 45 25 4 40 50 6 -
25 9 80 35 6 39
25 7 100 45 6 46 Station 17 :
25 6 95 55 5 68 10 6 62
35 6 90 20 6 63
Station 11 30 T 70
Station 8 5 5 Broken 41 5 5
5 6 84 15 6 46 50 6 60
10 6 80 25 6 60
15 6 89 35 7 70 Station 18
21 6 96 45 6 65 10 6 95
25 6 95 55 6 72 20 6 75
33 6 94 30 5 80
Station 12 41 5 78
Station 9 5 6 58 50 6 74
5 6 85 15 6 > 100
10 6 79 25 6 45 Station 21
16 6 85 35 7 72 16 6 56
22 6 81 45 6 5 30 6 56
28 6 84 55 6 75 46 6 42
34 6 84
Station 13 Station 22
Station 10 5 6 75 15 6 58
5 6 80 15 6 43 30 6 65
23 10 60 25 6 47 45 6 71
23 8 76 35 6 62
23 4 61 45 6 53
23 2 44 55 [ 64
35 6 85
Station 14
Station 11 10 6 >100
5 6 91 20 6 >100
11 6 86 31 4 85
17 6 98 40 6 70
23 6 85 50 6 60
29 6 89
35 6 79
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Table 8. --Summary of direct trolling, Charles H, Gilbert cruise 19

Date Area Hours / Catch Yellowfin/

1955 trolled— Yellowfin | Skipjack | Wahoo Others ‘hour

1/30 20 mi, NW of 11,5 3 7 - - 0.3
Kingman Reef

2/2 Palmyra I, 10.5 5 5 11 2 dolphin 0.5

1 barracuda
1 rainbow runner

2/3 Washington I, 11,0 2 1 - - 0.2
2/4 Fanning I, 3.0 - - - - -
2/5 Fanning I. 4.0 - - - -
2/6 Fanning I, 5.5 - - - - -
2/8 Christmas I, 7.5 - - - - -
2/9 Christmas 1., 3.02/ - - - 1.0
2/11 Washington I, 12, 5— 21 1 2 2 _dolphin 1.7
Total 68.5 34 16 13

1/

=, 2-5 lines fished at all times
~' Includes approximately 5,5 hours of running from Fanning I. to Washington I,
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Table 9, --Summary of direct trolling,Charles H, Gilbert cruise 20

Date Area Hoursll Catch Yellowfin/

1955 trolled— Yellowfin | Skipjack | Wahoo Others hour

3/13 Palmyra 1. 7.5 30 1 17 2 red snapper, 4.0
2 barracuda,
1 little tunny,
6 rainbow runner

3/14 Washington I, 7.0 25 2 4 3 barracuda, 3.6
1 rainbow runner

3/15 Fanning 1. 5.0 7 - 2 - 1.4

3/16 Christmas I, 2.5 4 - 8 1 rainbow runner, 1.6
2 leatherjacket

3/20 Christmas I, 8.5 53 - 15 1 jack, 6.2
1 barracuda

3/22 Christmas I. 4.0 11 - 9 - 2.8

3/24 Christmas I, 9.0 26 - 17 2 jack, 2.9
1 rainbow runner

3/25 Christmas I, 11.0 29 - 16 1 barracuda, 2.6
1 brown shark

3/27 Christmas I. 10.0 15 - 30 1 jack 1.5

3/28 Christmas I, 11.5 15 - 26 1 brown shark 1.3

3/30 Christmas I, 12,0 22 - 18 3 jack 1.8

3/31 Christmas I. 9.5 22 - 27 2 rainbow runner, 2.3
3 jack

4/1 Christmas I. 11.0 18 - 33 1 barracuda, 1.6
4 rainbow runner

4/11 Palmyra 1. 5.0 17 1 8 2 rainbow runner, 3.4
2 barracuda

4/12 Palmyra I. 6.5 28 - 5 2 rainbow runner 4,3

4/13 Palmyra I, 8.5 62 17 3 rainbow runner, 7.3
1 barracuda,
1 brown shark

4/14 Kingman Reef 8.5 33 - 12 1 rainbow runner, 3.9
1 brown shark,
3 red snapper

4/15 Kingman Reef 6.5 21 1 10 - 3,2

Total 143.5 438 10 274
— 5 lines fished at all times
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Table 10, --Summary of direct trolling, Commonwealth cruise 3

Date Area Hour / Catch Yellowfin/
1955 trolled— Yellowfin | Skipjack | Wahoo Others hour
5/24 | Fanning I, 6.5 10 - - - 1.5
5/25 Fanning I, 10,5 2 - 16 - 0.2
5/28 Washington I, 7.0 8 - 9 1 barracuda 1.1
5/29 Washington I, 5.5 4 - 8 1 rainbow runner 0.7
6/1 Palmyra I, 9.0 1 - 6 1 jack 0.1
6/2 Palmyra I. 9.0 3 - 3 3 jack 0.3
6/4 Palmyra I 10.5 20 - 21 1 jack 1.9
6/5 Palmyra I, 10.5 8 - 19 1 barracuda, 0.8
1 jack,
1 rainbow runner
6/6 Kingman Reef 6.0 8 - 4 2 red snapper, 1.3
1 jack,
1 rainbow runner
6/7 Kingman Reef 10.0 24 - 35 3 jack, 2.4
1 red snapper
6/8 Kingman Reef 10,0 5 - 3 1 barracuda, 0.5
4 jack,
2 red snapper
6/9 Palmyra 1. 6.0 2 - 1 1 jack 0.3
6/10 Palmyra L 7.0 5 - 10 1 jack 0.7
Total 107.5 100 - 135
-1-/ 6 lines fished at all times
Table 11, --Summary of direct trolling, Commonwealth cruise 4
Date Area Hour Catch Yellowfin/
1955 trolled— Yellowfin | Skipjack | Wahoo Others hour
7/22 Fanning I, 10.5 - - - -
7/24 Fanning I, 10,0 - 11 4 jack 0,2
4 brown shark,
1 red snapper
7/217 Washington I, 11,0 2 - 20 1 jack, 0.2
1 brown shark
7/28 Washington I, 9.5 1 - 6 - 0.1
8/1 Palmyra I. 7.0 5 - 6 1 jack 0.7
8/2 Palmyra I, 10.0 1 - 5 1 jack 0.1
8/4 Palmyra I, 7.0 5 - 14 - 0.7
8/5 Kingman Reef 5.5 - - 2 1 brown shark, -
2 barracuda
8/6 Kingman Reef 11.0 - - 6 1 brown shark, -
2 red snapper,
1 little tunny
8/7 Kingman Reef 4.0 - - - 2 red snapper -
8/17 Palmyra I, 2.5 - - - - -
8/8 Palmyra I. 4,5 - - 4 2 brown shark -
8/9 Palmyra 1, 3.5 3 - 4 2 brown shark 0.8
8/10 Kingman Reef 7.5 5 - 4 2 red snapper 0.7
Total 103.5 24 - 83
1/ 6 lines fished at all times
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Table 12, --Summary of direct trolling, Commonwealth cruise 5

Date Hours Catch Yellowfin/
Area 1/
1955 trolled— Yellowfin | Skipjack | Wahoo Others hour
9/23 Christmas I, 10,5 9 - 5 - 0.8
9/24 Christmas I, 9.5 5 - 12 - 0.5
9/28 Fanning I, 7.5 3 - 2 - 0.4
9/29 Fanning L. 9.0 - - 7 - -
10/2 Washington I, 9.5 4 - 3 - 0.4
10/3 Washington I, 8.5 13 - 16 - 1.5
10/6 Palmyra I, 6.5 - - 2 - -
10/7 Palmyra I, 10,5 12/ - 15 1 jack 0.1
10/8 Kingman Reef 5.5 — - 6 - 1.1
10/9 Kingman Reef 11,0 5 - 4 - 0.4
Total 88.0 46 - 72
—" 6 lines fished at all times
2/ 1 yellowfin shark-bitten
Table 13. --Summary of direct trolling, John R, Manning cruise 27
Date Area Hour / Catch Yellowfin/
1955 trolled— Yellowfin | Skipjack | Wahoo Others hour
10/6 Christmas I, 6.5 1 - 27 5 jack 0.2
10/8 Christmas I, 10,0 18 - 19 5 jack 1.8
10/12 | Fanning I, 9.0 5 1 15 1 rainbow runner 0.6
10/14 | Fanning I, 9.5 16 5 10 3 jack, 1.7
2 rainbow runner,
1 red snapper
10/16 | Washington I, 10,0 10 - 9 3 rainbow runner 1.0
10/18 | Washington I, 9.0 29 - 1 - 3.2
10/20 Palmyra I, 7.0 7 1 8 2 rainbow runner 1.0
10/21 | Palmyra I, 9.0 6 2 16 1 needlefish 0.7
10/23 | Kingman Reef 8.5 24 - 46 7 rainbow runner 2.8
10/24 | Kingman Reef 8.5 9 - 22 1 rainbow runner, 1.0
1 needlefish,
1 dolphin
Total 87.0 125 9 173
1/ . . .
—" 6 lines fished at all times
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Table 14. ~-Summary of direct trolling, John R, Manning cruise 28

Date Area Hoursl/ Catch Yellowfin
1955 trolled— Yellowfin | Skipjack | Wahoo Others hour
11/30 Christmas I, 11,0 6 - 32 1 rainbow runner 0.5
12/1 Christmas I, 11,0 2 - 15 - 0.2
12/4 Fanning 1. 10,5 0 - 14 - -
12/6 Washington I, 11,0 4 - 53 4 rainbow runner 0.4
12/7 Washington I, 12,0 7 2 - 0.6
12/8 Palmyra I, 9.5 18 - 8 1 rainbow runner, 1.9
1 jack
12/9 Palmyra I, 8.5 17 - 2 1 rainbow runner 2.0
12/10 Palmyra L 8.0 1 - 7 - 0.1
12/11 | Palmyra I, 9.0 3 - 4 1 rainbow runner, 0.3
1 barracuda
12/12 | Kingman Reef 12,0 5 - 6 - 0.4
Total 102.5 63 1 143
1 6 lines fished at all times
Table 15.--Summary of direct trolling, Charles H, Gilbert cruise 25
Date A Hours Catch Yellowfin/
1956 rea trolled— Yellowfin | Skipjack | Wahoo Others hour
1/28 Jarvis I, 5.5 42 - 7 34 jack, 2 rain- 7.6
bow runner, 2
brown shark,
1 red snapper
L 6 lines fished
Table 16, --Summary of direct trolling, John R, Manning cruise 29
Date Area Hours‘l/ Catch Yellowfin/
1956 trolled— Yellowfin | Skipjack | Wahoo Others hour
1/18 Christmas I. 11.5 4 - 22 - 0.3
1/19 Christmas I, 11.5 6 - 12 - 0.5
1/20 Christmas I, 11,5 1 - 14 - 0.1
1/25 Fanning I. 11,0 3 -2/ 11 - 0,3
1/27 Fanning 1. 11,0 - 4— 7 - -
1/29 Washington I. 11.0 6 - 40 - 0.5
1/30 Washington I, 10.0 30 - 48 4 rainbow runner 3.0
2/2 Palmyra L. 11,0 6 - 36 4 rainbow runner 0.5
2/4 Kingman Reef 10,0 6 - 17 1 rainbow runner 0.6
2/5 Kingman Reef 10.5 20 9 1 barracuda, 1.9
2 rainbow runner
2/6 Kingman Reef 10.5 20 1 17 2 rainbow runner 1.9
2/8 Palmyra I, 9.5 6 - 27 - 0.6
Total 129.0 108 7 260
=" 6 lines fished at all times
-g/ Includes 1 skipjack which jumped on deck
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