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ABSTRACT

This survey caught 203 pelagic fishes weighing a total of 1, 100 pounds.
The trolling catch consisted of ‘19 species, 4 of which were dominant: 66
great barracuda, 36 cero, 35 litde tunny and .20 king mackercl.

Barracuda were caught throughout the year. '.I.'unny were caught spo-
radically, but are known to be more-abu.ndant in summex". Cero are caﬁght
more often in winter, whereas king mackerel are cadght more frequently in
| summer.

" Average catch rates were llow at 1.5 fish pounds per boat hour or 0.7
| pounds per line hour. Economic feasibility of _erlling during thls project
- proved practical only as a subsidiﬁry fishing method while motoring to amd

from other fishing grounds.



Job No. 2 - Title: "Commercial Pzlagic Fishing Survey"”
Introductinna:

In accord with the Program Narrative and fiscal year work statements with
amendments, pelagic fish wrolling was conducted by project personnel from the -
vessels STAHL and GARCIA DIAZ. ‘The latler vessel became inoperable near
the end of FY 1976 and was retired from service; and the second captain and
2 crew were dismissed.  Because of time limitations with a single vessel,
pelagic trolling effort was restricted to confurm with the needs of demersal
fishing.

The objectives for Job 2 are summarized as follows: a) to determine the
species of fishes available to the comr;xercial pelagic fishexy, b) to verify fish
catch rates from surface trolling, and c) to evaluate commercial feasibility by
fishing with a boat in the 35 to 40 foot class.

Meth.ods‘:
Handlines were used with rubber shock cords trolled from the stern and

attached to 14 foot bamboo poles {Bambusa tulda) which were obtained from the

Mayaguez Agricultural Experiment Station. Number 05 hooks were used for
tro].l'u.1g singly and number 5 for use doubly on a line. Artificial lures such as
" feathers and spoons were usad more often than tied or cut fish baits.  Monel
wire on a hand line or from a snapper reel was used for subsurface trolling.
More often wo lines were trollad, one {rom cach side of the stern; and one near
the end of cach outrigeer pole, four lines occasionally,

Records were kept in the chip's log and transferred to a trolling log (as
used on board the UNDP/FA) ALCYON; see Marine Fisheries Review [974, 3o,

9, wagner and Wolf, 35-43). Dna were eaterad in the wolling log table on the



date, fish specics, Jocution amd station, time, lure type, lengih-weight, gonad
stage, sex and fish lince location on the boat. A copy of the "Trolling Log" is

included; see figure A,
Total trolling catch and fishing effort:

| During FY 1978, the total catch was 75 fishes weighing 201 pounds with an
effort of 209 bO.';lt hours trolling equal to 494 line hours. The total for the three
fiscal year periods was 203 fishes of 19 species weighing a rounded 1, 100 pounds;
see Table A. Ten fishes were eaten on board and their weights were estimated.
The total fishing effort was 712 boat hours equal to 1495 line hours; the average
number of fishing iines was 2.1, (including both boats).

The average overall catch rate was 1.5 fish pounds per boat hour. The
catch per line hour was 0.7 pounds or 0.28 fish, whercas the Caribbecan regional
total of the FAO Project {op. cit.) was 2.2 pounds per line hour, but varied from
0.07 pounds to 12.8 pounds per line hour {p. 39, Table 4).

Trolling catch efficiency in respect to fish line position on the boat was
recorded for 162 fishes as follows: left outrigger pole (L-2) = 17 fishes; left
stern (L-1) = 79; mid-stern or center (C-0) = 7; right stern (R-1) = 53; and right
outrigger (R-2) - 13. [n agreement with the FAO experience, the left hand side
of the boat tended to catch more fish because of the right hand thrust of the
propeller which causes more turbulence on the right side.

Fishing sumess near Mona I[sland was better on the average than around Puertw Rico.
g g

Amounts of Cshing cffurt by coasts are compired with total ceffort of 3 fishing trips

to Nena Island amd one wip o Vieques (cast coast).



Area Boat hrs. Fish No. per Fish pounds FFish poun's
boat hour /boat hour per line honr
west coast 235 0.26 1.17 0.56
north coast 103.2 0.08 0.67 0.32
south coast : 63.6 . 0.20 0.46 0.22
Mona Island 61.5 0.45 3.65 1.74
Vieques [. (east coast) 4,33 0.70 3.00 1.43

Artificial and natural baits were both used on trolling lines. When both feather
and fish-bait were used, it was classified as natural fish bait. Most of the barracuda
and king mackerel were caught on tied fish bait, whereas most of the cero and tunny
were caught on feathers; see Table B .

Ballyhoo is the best trolling bait, but it is expensive to obtain. Second best
is the red goadish. Bar jack, however, were most readily available to the project.

Time of day appeared to be significant for increased catches of cero (Table C)
from 6:00 to 8:29, but less so for other species. Four species were considered
donll‘mant in the catch; barracuda, cero, tunny and king mackerel. The other 15
species were caught less frequendy.,

The earliest fish at 5:30 on June 17, 1976 was a horse-eye jack. The latest
fish. was a tunny at 17:40 on October 19‘, 1977. The noticeably larger catch of
barracuda than other species agreed with the FAO experience.

Monthly and seasonal change in catches are known to occur among the pelagic

L4

fishes, Erdman (1976, 1968, 1902), bu were not apparcat in the Project cateh
because of the few wumcerical data,  ‘The four more nwmerous specics, however,
showed more gonad ripeness from june through September than other months.

Stomach content examinations were few. A 15.5 pound barracuda had a 21 wcn

file fish postlarva, Cantherines pullus, perhaps the most common ichthyoplaniio:

forage specics in the Antilles, Lrdman (1958}, Aty had 2 smaldl flyinglishes of
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3 inches, Parexocoectus brachypterus; and a 32 pound dolphin had a 9 inch fOyingfish,

Cypselurus sp. A yellowfin grouper had a 2 inch cardinal fish, apogonidae.

Gonad development of 4 major pelagic species evinced scasonal patterns i

more fishes with near ripe or ripe ovaries or testes (stages 3, 4 or 5) during the
spring and summer months. Monthly distribution of near ripe stage 3 and ripe
slage 4 gonads (Lrdman, 1968) arc listad below for four fish species:

Fishes with ripening gonads (stages 3 & 4) by month, f{ish species and sex

Fish species Feb. March April, May June | July ; Aug. Sept.|Pct.
barracuda 313 3
m4 | m4 = 6 out of 54
cero 13 i3 £3 f4
m3 2m3 = 7 out of 21
tunny 3 313 513 15, 214
m4 m3, 4| 3m3 2mJ3 = 20 out of 32
k ingfish 3 £3 213 | 2£3
m3 3m3 | 2m3 = 12 out of 15
1 2 3 1 11 I5 4 o 2 = 45 out of 122

Of particular note is the 11,5 pound king mackerel or kingfish (34" fork length)
with ‘stage 3 ovaries with ova (weighing 137.1 g) caught on February 3, 1977 west
of‘ buoy 6 southwest of Mayaguez. It was the only female kingfish with developed
ova seen by the writer during February over a period of 25 years. During July -
and August most adult females have ovaries with developed ova.

Minimum fish sizes for four pelagic species may have had significance for the

minimum species size of adults during their first spawning, as follows:
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Fish sizes in pounds and gonad siages

smallest fish smallest female smallest male postlarvae or
fish species | size | month{f-1-2 | f-3-4[ month| m-1-2 | m-3-4 | monthj juveniles
barracuda 1.5 1l June 1.5 7 June 3 7 June 25mm all month
Lrdman (1970)
cero .S Feb. | 1.25 2 July 1 2 july | (4)34-35mm, 27
Jul, 78
(50)20- 60inm,
6 Aug. 65
tunny .75 | March{ .75 1.75 | Sept. | 1.23 |2.95 July
kingfish 1.5 April | 3 3.5 Aug. 6 6 July

Barracuda: On June 8, 1976, a female of 502 mm and 756 g (1.5 lb) had immature
whitish ovaries with slight reddish fat. Perhaps barracha mature at a smaller size
near Puerto Rico than in Florida or the Bahamas. De Sylva (1963, p. 47) said
"Some females first mature at three years at a length of about 580 mm".

As early in the season as February 25, 1967, 1 examined 2 near-ripe female
barracuda with stage-3 ovaries and developed ova off Saba Island, and | have scen
ripe and near ripe barracuda males and females as late as September 10. Thus the
main Spa;vnmg season of barracuda is spring and summer with evidence of at least
some spawning throughout the year based on the presence of one inch juvenile‘
barracuda throughout the year at La Parguera,

De Sylva (op. cit.) reported ripe females from April 18 to mid-October off
Miami, Florida. Fe stated that spawning ceased when watler temperature bad
dropped from a mean maximum temperature of 83.8° o 77°F. Open sca suriice
waters seldom reach as low as 77° F. around Puvrto Rico.

Cero:  Breder and Roscn (1966) said that th: cero "has not been sandicd

dettil™.  This statement is sl true wabay: see aiso Bohlke awd Chaplin (1968).
) |

The largest [ have scen was a female (stage 3) 1.5 pounds and 30,57 in fork
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length speared off La Parguera on July 26, 1962. Sexes have been distinguished
in 1.25 pound females and 3/4 (0.75) pound males. A near ripe female (stage 3)
weighed 2 pounds on July 22, 1977 and ripe males 1.25 pounds from [a Parguera
on December 8, 1957 and 3 pounds on January 4, 1902. [t is likely that some
spawning occurs throughout the year,

Fishermen report catching more cero in gill nets during the cooler weather
in winter near the reefs off La Parguera.  OF 38 cero wollad on this project, 8
were caught in December and 8 in February or a total of 24 for the months of
December through March. Nearly 2/3 of the cero were caught during 1/3 of the
months.

Cero are important in the fisheries of Puerto Rico, l;ut they are included
with the catch of kingfish, 125,000 pounds in 1975, Sudrez-Caabro and Abreu (1976).
Kingfish on the other hawd are caught more frequendy in summer than winter.

Kingfish are more important than cero because they average more in weight.
Kingfish average around 10 pounds whereas cero average arournd 2 pounds; see
Table A. Cf 20 kingfish caught by the project, 8 were caught in July and August.
In the .1950'5 and 1960's, the larger catches of the commercial fishery for kingfish
off La Parguera occurred in July and August. Beaumariage(1973) discusses protacted
spawning for kingfish in Florida but indicated greater spawning activity in summer °
which is also truc around Pucrto Rico, Erdman (1976).

A. B. Cochiran aml [1polite Fantauzzi reported pelagie (ish landings for 1933-356
for Playhuela, Aguadiila; also sce Erdman 19063, p. 29,  Their unpublished records

for kingfish and cero were as fullows:
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Kingfish and cero reported by aumbers from Aguadilla in 1955-50

Species  Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.

Kingfish 26 10 27 76 236 137 33 61 4 1 2
cero o _ 2 72 177 15 162 . 1 few _ 1
26 i0 29 148 413 152 195 62 4 1 3

The identifications of the two species are uncertain. It is likely that most of
the fish were kingfish including some of the fish listed as cero. ‘Ihe large catches
from May through September are characteristics of kingfish, not cero.

Tuany: ‘Tunny usually occur in schools around Puerto Rico and the Virgin
Islands. Locally they are called "vaca”; and they are someteimes caught by beach
seines in large numbers along the west coast at Aguadilla and Aguada during the
summer. They are caught rather sporadically by troll‘m.g.

Two small siage-2 females of 0.75 pounds each were dissected on 5 December
197_7. Appareatly this specics attains sexual maturity at a relatively small size.
The largest caught by this project weighed 4.75 powds.  The largest I have seen
{n this region of Puerto Rico and the Virgin islands was a 6-pound near ripe male
from Henley Cay, St. Jobn on May 20, i959. Generally tunny from this Caribbean
area are small, usually less than 5 pounds.

Commercial feasibility of catching pelagic fishes was evaluated by records of

fishing success and expenses attributable to trolling. The trolling effort by fiscal
years was 102 boat hours in 1970; 400 hours, in 1977; and 209 hours, in 197% e_"qu:i! W
a total of 712 boat hours or 1495 line hours.

The average price of diesel fuel in FY 1976 was just under SU¢ per guiloi
umi had risen to 535.7¢ per gallon on October 3, 1978. Fuel consumption 2 twal-

ling speed was estimated at 2.5 gullons per hour. Total cost of fuel was 53¢ per

aallon average times 2.5 gal, fhr. times 712 hours equals $946.90. The averace
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prices for fish to the fishermen were 6l¢ per lb in FY 1976, 66¢ in FY 1977 and-
71¢ in FY 1978. The approximate market value of the total catch of 1100 pounds
was $726.00 at an average price of 66¢ per pound. .

TThere is no evidence ffom this investigation that pelagic fish trolling, independent
from combmation with other (shing mctbuds, woull be conmmercially feusible or profit-
able.  On tie otier hawd trolling 2 lives to and from rips o regular (shing grounds
for fish pots, lines or other gear is worthwhile since it adds only slightly to trip
costs for baits and trolling gear, and is occasionaly productive.

The only port in Puerto Rico with a sizeable pelagic fishery Is Aguadilla Playhuela
where some 100,000 pounds per year of tuna, mackerels, dolphin, barracuda and
occasional billfish are laﬁded by the commercial fishery: Blackfin mna are the most
commonly caught species. This port has a small pelagic fishery because of particular

local ecological oceanic conditions. Some 30 fishermen operate from this port.



Summary

Of 203 fishes weighing 1, 100 pounds caught trolling by the Project, there were
"~ 19 species. Four species dominated the catch: 66 great barracuda, 36 cero, 35
litde wnny and 20 king mackerel, which totalled 157 fishes weighlng 785 pounds.

The total catch of pelagic fishes caught trolling comprised the following amount

in pounds and numbers of fish by fiscal ycar:

FY 1976 442 1bs. 53 fish

FY 1977 457 75

FY 1978 201 75
1100 203

Average catch rates were low. The overall average catch rate was 1.5 fish
pounds per boat hour, and 0.7 pounds per line hour.

" Economic feasibility of trolling during this project proved practical only as a
subsidiary fishing method to other types of fishing gears. Since fishing craft wtravel
from port to fishing grounds, an extra line or two off the stern adds little to the
cost of operation and yet can catch larger fishes on the average than any other
method commonly used in our area.

Tied fish baits caught most of the barracuda and king mackerel, whereas
artificial lures such as feathers caught most of the cero and tunny.

Barracuda were caught throughout the yecar. Tunay were caught sporadicaliy,
but are known to be more abumdant m sununer.  Cero are caught more often in
winter, whereas king mackerel are caught in greater quantities in summer.

o the sprog and

More of the fishes were in or near spawning condition duz n

summer months, mainly from March through September.
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English name

L.

2.

great barracuda
cero

little tunny

king mackerel
skipjack tuna
blackfin tuna
wahoo

dolphin

greater amberjack
yellow jack
horse-eye jack
black jack

bar jack

crevalle jack
vellowlin grouper
mutton snapper
irshore Jizardtish
suped dhver

sitky -hark

Puerto Rican name

Scientific name

picua

alasana

vaca

carite

vacora, bonito
albacora, "bonito"
peto

dorado

medregal
guaymer

jurel ojon

jurel negron
cojinua

jurel

guajil

sama

doncella

doncella

Fburén

‘Sphyraena bharracuda

Scombermorus regalis
Euthynnus alletteratus
Scomberomorus cavalla
Euthynnus pelamis
Thunnus atlanticus
Acanthocybium solanderi
Corvphaena hippurus
Sericla dumerili

Caranx bartholomaei

C. latus

C. lugubris
c. ruber
c. h ippos

Mycteroperca venenosa
Lurtjanus analis
Synodus foerens

5. intermed lus .

Carcharhlnus falclformis

No. fishes Total b,  Max, Ib. Min. b
66 427,25 19 .73
36 75.75 " 6 .30
35 87.50 4.75 .73
20 194.30 36 1.50

7 44,50 16 5.25

5 40.50 17 5

1 22.00 22 2z

2 50.50 32 18.30

2 34.00 26 8

2 5.00 3 2

2 17.50 10 . 7.30

1 4.00 4 4

1 1.25 1.25 1.25

1 2.00 2 2

2 9.00 6.50 2.50

1 13.50 13.50 13.30

1 0.75 .75 .75

7 2,50 1+ .25

2 32.125 n TL. 25
194 L, O84.25 (average wgt, )= 3.0
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Artificial baits barracuda  cero littie tinny King nuckerel other species wtals
white feathers 3 15 L0 O 10 44
ral & white feathers I M4 LI 4 4 34
yellow & white 2 3 - 5
blue & white ’ 1 2 3
olher {feathers 2 3 4 4 13
metal spoon 2 2 . _ 1 5

10 37 25 11 21 104

Natural bait

fish as bait:

1) ballyhoo 9 : 3 12
2) bar jack 11 2 13
) poatfish 6 1 1 5
1) sand tdefish 4 4
2) grunts 3 ’ 1 4
) leatherjacket 1 1
1} cutlassfish 1 1
1} jack 1 1 1 3
) bumper 1 ¥ 3 5
) cero 1 1
1) mojarra 1 I
) silk snapper 1 ) 1
) vermilion snapper | 2 3
i fisl buit wospecificd LK b ot 4 5 S
“otal natural bait 53 I 3 11 14 -l
iy tolals 03 K1 28 29 RES

artificial & natural)



TABLE - C

Times of day in which tishes were caught in half-hour intervals during FY 1976', 77 and '3~

hour barracuda cero cunny kinglish other species totals
5:30-5:59 1 - ]
6:00 1 2 2 1 6
6:730 3 3 1 ) 1 i
7:00 ) 3 2 2 3 16
7:%0 : 4 Li % i ) 24
8:00 9 #® R} ] 2 25
8:750 | L 1 ) Hi
4:00 1 2 1 I )
9:30 4 2 3 Y
10:00 5 2 1 2 10
10:30 2 1 i 1 9
11:00 5 1 1 1 8
11:30 3 1 4 1 11
12:00 2 2 1 5
12:30 2 1 2 1 6
13:00 2 l 1 1 9
13:30 5 1 2 8
14300 1 3 4
14:30 1 1 2
15:00 . 1 1
15:30 2 i 3
16:00 1 2 . 1
16:70 1 1 1 3
17:00 .
17:30 | i



, . wmrwwqmw 4 th quarter

TR2OLLING LOG

— .

Location and . Gonad
Species Station Tine Lure Type ¢ Length Weight | Stage Sax |
Snnyraena south coast of &% ) male with
! barracuda Vieques Island! 9:25 |poatfish R-1 ]| 61 cm 3 1bs, {1 M=1 fat,
[N " . " 1] POqu ] R-1 mu- cm w 1bs. j*}—1 " "
i
e

. = R-l = richt shen



