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Tuna arc caught by commercial fishermen in a varicty of ways, with poles
and feathered squids after chumming with live bait, by pursc scincs, by trolling,
with set lines (ic., longlines or flaglines), by harpooning, and with various
kinds of trap ncts. It is convenient to separate tuna fishing operations into
two classes, based on the distance it is necessary to travel in order to catch the
tuna. Long runge tuna fishing vessels going long distances to extensive off-
shore fishing grounds need to be relatively Targe, and unless accompanicd by
motherships or by large vessels to take care of the catch, they necd large
refrigerated  carrving capacity, lurge fuel capacity, as well as supplics for a
long vovage for the crew. Whether or not cach fishing vessel acts independently
or 15 u part of a flcet ncluding a mothership or teuder, the total cost of the
fishing unit is very high compared to the cost of units operating close to a
basc. This mcans that the catches have to be large and valuable in order
to make the operation pay. On the other hand, short range tuna fshing opera-
tions do mot require such cxpensive fishing units.  Thev lave drawbacks
however, cither because of the scasonal occurrence of tuma for very short
periods near their bases, or because of difheultics of coordination of landings
with processing or marketing. In the Waest Indics, as in the United States,
the demand for fresh tuna is slight. The demand, where it exists, is for
anned tana,

A successful short range tuua Ashery Tras been in existence in Cuba since
1942 (Rawlings, 1953}, The production, consisting of blackfin tuna ( Parathu-
nnus atlenticus ) and white skipjack, (Katsuwonus pelamis } comes froms waters
within a few miles of the reefs near the Isle of Pines and to a lesser extent
from the northwestern coast. This is a part-time fishery and the tuna are
canned and marketed i Cnba by cannerics working scasonally on a varicty
of products. Development of additional short range tuna fisheries in the
Weost Indics is feasible wherever suitable processing facilitics become available
and local markets for canned tana are sufficient.

The kind of short range fishing most likelv to prove successful in the
Gulf and Woest Indics would depend on local conditions. Low cost gear and
the simplest possible methods of handling catches are necessary to the success
of a very small or part-time fishiug operation, and it is significant that the
Cuban hshing is carricd on with live bait. The bait, small fish about one to
three inches long, (mostly Jenkinsia lamproteenia) is obtained close to the
fishing grounds and is carricd in Hve wells untl used. Up to the present time
the live wells in the Cuban boats have not been cquipped with circulating
prnps and it has been impossible to keep the bait for more than a day. As a
result the fishenmen spend much more time catching bait than actually fishing
for tuna. The method of fishing used by the Cubans has the advantage of
relatively low cost for fishing vessels and gear. Fishing for tuna with live bait
as chum. and catching and handling live bait does require cousiderable skill
and cxperience and the use of the method in other arcas of the \West Indics
would require not only a good source of supply of bait but also training of
fishermen in technigues.
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The Oregon, the cxploratory fishing vessel of the Fish and Wildlife Service
in the Gulf of Mexico, canght little tuna, Futhynnus alletteratus, on the
Tortugas shrimp grounds during the slack shrimp scason in the summer of
1952, using feathered squids, dead bait and chwn made from scrap from
shrimp trawls. Catches of 1500 to 4000 pounds were made on cach of several
mornings, during the two hour period beginning at dawn. Production of
little tuna as a pari-time activity by shrimp vessels during scasons of poor
shrimp production appears possible whenever arrangements for marketing
beeome satisfactory.

Possibilitics for much greater production in the Gulf and Caribbean exist
in fishing for tuna at considerable distances from bases. In the Gulf of Mexico
the tunas, except the little tuna, are rarely found on the continental shelf,
appearing to be widely distributed in summer off the shelf, usually at distances
of more than 75 miles from shore. To the Caribbean the tusas are commonly
taken closer to island shores, but often at great distances fron ports. Further-
more, ohservations suggest, that the tunas nove seasonally or irregularhy, so
that long range Ashing would he necessary to wmintain steady prodoction.

There are not enongh records to indicate reliably the distribution of the
tunas in the Guif and Caribbean. Those available suggest that the black-fin
tuna, Parathunnus atlanticus, 15 widely distributed and s probably the com-
monest one i offshore waters from the north Gulf to the tesser Antilles. There
arc fewer records of the vellow-in tuna, Neothunnus argentivittatus, but thesc
records indicate wide distribution, ‘The white skipjack, Katsuwonus pelamis,
has been taken by the Oregon in the Cuif and the Straits of Florida in summer,
and was observed i considemble quantity in the Straits of Vlorida., Smalt
white skipjack make up about 25 per cent of the tuna cateh taken by the
Cubans off the Tsle of Pines, but the distribution in the West Indies generally
is uncertain. The three specics mentioned above are valuable to the fishery and
produce a good qualits canmed product, Most of the black-fin tuna taken
have been small and the average weight of black-fin tuna from the Cuban
fishery is from thice to fonr pounds. "Phere are indications that black-fiun tuna
found in the offshore waters are somewhat Jarger, and the value of the species
to a live hait fishery will be substantially greater if larger fish are regularly
obtainablc.

Estimation of the abundance of tunas by ohservation from hoats is difficult.
Observations from the Oregon lead to the opinion that the tunas in the Galf
generally de not show at the surfuce except when the weather is calm and
the sca smooth. Iun the nortlh Gulf of Mexico tunas of the three specics
mentioned have been commonls observed in the late afternoon and to a lesser
degree at dawn. It is perhaps significant that tunas were brought to the surface
twice during dragging by the Oregon when a shrimp trawl was lifted after
a deag made at depths of 200 to 250 fathoms. Various indications, such as
occasional but uncommon catches on trolting hines when surface signs of tuna
arc absent, or observations of resting birds, possiblv waiting for onc of the
perindic appearances of tuna at the surface, suggest the presence of the tuna
in the Gulf normally well below the surface,

Although many small schools of tuna were observed n the Gulf from
the Oregon in the summers of 1951 and 1952, conditions were generallv
wnsatisfactors for purse seining. The water was verv clear and the schools
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were not tightlv packed bat were scattered over a considerable arca. 'The comn-
bination of clear water, scattered small schools and appearances at the surface
late in the dav presented too many difficaltics for purse scining and no fish were
laken Dby that method.

Several tvpes of sinall fish are found in the Gulf and West Indics area in
sufficient abundance to give promise of good sources of supply for live bait
fishing. Weather conditions throughout a large part of the vear are unfavor-
able, but how scrious this is can onlv be learned by actual trial. Operations
south of the hurricane belt are a practical possibility during hurricane season.
There are some indications, too, that the tunas arc more cosilv found in the
extreme  southern Caribbean in the months of December, January, and
February, Any understanding of the potential of a live bait fishery for tuna
i the arca should come from exploratory fishing with live bait carricd on over
a period of more than a vear,
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Some Practical Aspects of Electric Fishing in the Sea
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A great amount of interest has devcloped among commercial fishcrmen in
reeent vears concerming the possibilitics of using clectrical methods of catch-
ing fish in the sea. In this paper the writer intends to present some of his
current ideas and conclusions on this method of fshing arising out of a
review he has miade recently of literature dealing with this subject.

The application of clectric fishing methods in the sea involves the establish-
ment of an electric field of the required current density and distribution in a
specified volume of sea water at periodic intervals of time.

For satisfactory results the apparatus for clectric fishing must be capable
of sctting up at the boundarv of a specificd voluine of water an electric ficld
of such current density that a condition of clectro-taxis is produced in a fish
of a given sizc and specics. This is a condition in which the fish oricnts itself
m the eleetric field with its head poiuting toward the anode or positive elec-
trode and mveluntarily swims in the dircction of that electrode.

As the clectric field in a continuous medium such as a large bodv of watcer
spreads out in all directions from an clectrode in an approximately radial
manacr, the current density in regions outside the boundary in which clectro-
taxis oecurs will be too low for producing this cffect, Any fish in these regions
will be frightened by the uncomfortable clectric ficld and will trv to cscape
from it. In regions within the boundary for clectro-taxis, however, the current
density increascs rapidly in the direction of the clectrode and will everywhere
be at least cqual to or greater than that necessary for causing a condition of
clectro-taxis. Concelvably a fish swimming toward an clectrode in a condition
of electro-taxis would soon reach a region where the current density would be
sufficient for producing a condition of paralysis. Should this happen the fish
would become incapable of any further movement and probably would turn
belly up and slowly sink toward the bottom. Tf the cloctric fcld were niin-
lained for a long cenough period of time while the fish were ju this condition,
it would dic.
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