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STATUS OF THE SKIPJACK TUNA STOCKS OF THE ATIANTIC OCEAN

by
Gary T. Sakagawa and Ted C. Murphy
SUMMARY

Available fishery information on the skipjack tuna of the Atlantic Ocean was reviewed and used

to evaluategthe'condition of the stocks. The review indicated that more than 90% of the Atlantic
gatch of skipjack tuna is taken in the eastern tropical Atlantic annually, more than 90% of the
skipjack ‘caught are 40 cm. or larger, the 1974 catch was about 113,500 MI' (metric tons), and a
Rlot of total catch against estimated effective effort showed no strong trend. Information
from-the literature indicated that the optimum size at first capture for skipjack from yield-
per-recruit .analyses is about 0.6-1.3 kg, or 3240 cm, and the potential maximum sustainable
1yield is about 117,000-250,000 MP. From this information we conclude that the skipjack stocks

of the Atlantié are currently not being exploited to their fullest potential or harvested at

thetdptimum size and increased effort could result in increased yield.
RESUME

Les renseignements disponibles sur la péche au listao dans 1'Atlantique ont &té examinés et
utilisés pour .évaluer 1'état des stocks. Cet examen a révélé que plus de 90% des prises de
‘listao atlantique sont effectuées chaque année dans 1l'Atlantique Oriental Tropical, que plus de
90% des listaqs capburés mesurent 40 cm ou plus, gue les prises s'élevaient environ a8 113%.500 TM
en 1974, et qu'un diagremme illustrant la prise totale par rapport 4 l'effort effectif estimé
n'indiquait pas de tendance sensible. Les renseignements fournis par les travaux écrits & ce
sujet indiquent que pour le listao, d’aprés les analyses de rendement par recrue, la taille
optimum & la premiére capture se situe aux environs de 0,6 & 1,3 kg, ou 33 & 40 cm, et que la
production maximum soutenue est & peu prés 117.000 & 250.000 TM. Cette information permet de
déduire qu'd 1'heure actuelle les stocks de listao atlantique ne sont pas exploités & la limite
de leur potentiel, ni péchés & la taille optimum, et qu'une augmentation de l'effort pourrait

entrafner un accroissement de la production.-
RESUMEN

La informacidn disponible sobre el listado del Atlantico, se revisd y utilizd para evaluar la
situacién de los stocks. El examen indicd que més del 90% de la captura de listado se realiza
anualmente en el Atléntico tropical oriental; més del 90% del listado capturado media 40 cm.

o mbs; la captura de 1974 fue de 113.500 TM (toneladas métricas) aproximadamente, y que un
gréfico de la capbura total, en comparacidn con el esfuerzo efectivo estimado, no mostraba

une tendencia sensible. Le informacién de las publicaciones indica que en una primera captura,
el tamafic 6ptimo del listado, segin los sn&lisis de rendimiento por recluta; es de 0,6-1,3 kg,
0 33%3-40 cms, y que el potential méximo de rendimiento sostenido es de 117.000-250.000 ™M
aproximadamente. De esta informacidn se desprende que los stocks de listado del Atléntico

no estén siendo explotados al méximo, ni capturados a su talla 6ptima, y que un aumento de
esfuerzo podria dar un mayor rendimiento.



One of the rich tuna resources in the Atlantic Ocean is skipjack
tuna (Katsuwonus pelamis). This species is principally found in fish-
able quantities in surface waters of the tropics and subtropics, close

to land masses” (Matsumoto, 1975).

Significant Atlantic fisheries for skipjack tuna are ‘surface fisheries
centered in two areas: (1) eastern tropical Atlantic, off Africa, and
(2) ‘western tropical Atlantic, in the Caribbean Sea (Figure 1). The
eastern tropical Atlantic fishery has historically produced the bulk of
the Atlantic skipjack catch (Table 1), and this fishery operates in
tandem with the yellowfin tuna fishery. The fishery was essentially
started in 1954 by French baitboats that fished for yellowfin tuna but
caught some skipjack tuna as incidental catch (Fonteneau and Soisson
MS]). Soon after, Frenéh purse seiners entered the fishery and bait-
boats, seiners and longliners of other countries joined the French in
fishing for yellowfin tuna primarily and skipjack tuna secondarily.
With increased vessels on thebfishing grounds competition for the prime

{(target) species, yellowfin tuna, increased, and independently the price
of skipjack tuna increased. These events resulted in the gradual change

in fishing strategy of the fleets which currently includes skipjack as a
target species, along with yellowfin tuna. The skipjack catch from the
eastern tropical Atlantic ranged from 14,200 MT (metric tons) to 112,200
MT in 1963-74.

]Fonteneau, A., and P. Soisson. MS. Effort et prise par unite d'effort
dans la flottille thoniere Franco-Ivoire-Senegalaise, ICCAT Collective
volumes of scientific papers, Vol. 3; 157-172.

The skipjack fishery in the western tropical Atlantic is small and
apparently underdeveloped. The catch ranged from 1,380 MT to 7,000 MT
for 1963-74 (Table 1). Most of the reported catch in the past was
landed as incidental catch in the:b]uéfin tuna'fighery of the north-
western Atlantic (SakagaWa,T1975)._ In'reéent yea9$~(i970‘s), most of
the catfh has been from the Caribbéan Sea, where the Cuban baitboat
fleet has operated annuaily since 1932 (Suarez-Caabro and Duarte-Belto,

1961).

The purpose of this paper is to evaluate the condition of the
skipjack tuna stocks in the Atlantic Ocean. We use the approach of
first reviewing the available fishery statistics on Atlantic skipjack

tuna and.then conclude with an evaluation of the condition of the stocks.

TOTAL CATCH STATISTICS

Skipjack catches from the Atlantic Ocean were obtained from ICCAT

(1971; 1975). The catches were tabulated by country, gear (baitboat,

purse seine, and longline) and ocean region {eastern and western Atlantic).

For most catches, ICCAT reported the region in which they were taken.
Those without designated regions, we determined the region from in-
formation on the operation of the fleets. For example, longliners fish
in the mid-Atlantic and normally do not fish for skipjack tuna but
occasionally catch a few tons. Catch and effort statistfcs from the
Japanese longline fleet (Fisheries Agency of Japan, 1966-1975) were used
to diVidg the Tongline catch into eastern and western regions (dividing

line at 30°W longitude).
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The bulk (over 90%) of the Atlantic catch is taken in the eastern
Atlantic. Before 1969 most of the eastern Atlantic catch of skipjack
was landed by baitboats. Since then the more efficient purse seiners

have landed most of the catch (65% in 1973).°
CATCH AND EFFORT STATISTICS

Catch and fishjng effort for some of the major fishing fleets are
available in sufficient detail, such as by area, month, and type of
boat, for analysis of catch-per-unit-of-effort as an index of apparent
abundance of skipjack. Sufficient data are available for only fleets
that fish in the eastern tropical Atlantic and for only a relatively
short period, 1969~73 (Table 2). Data for the western tropical Atlantic
fishery are available primarily for the longline fleets of -Japan and
Venezuela. The data are not particularly useful for indexing abundance
of skipjack tuna because longline gear selects against skipjack tuna

{Miyake, 1968) and therefore, they are not used in this paper.

The number of boats in the FIS (French-Ivory Coast-Senegalese)
baitboat and purse seine, Japanese purse seine and American burse
seine fleets were tabulated from ICCAT {1575). The number of boats
and estimated total fishing effort by type of vessel are shown in
Figure 2. Baitboat effort along with the number of vessels has de-
creased since 1969, whereas purse seine effort has increased as
additional boats joined the fleets. The FIS ice baitboats and the
Japanese single -boat purse seiners, however, show an increase in
esti@ated fishing effort with a reduction in fleet size. American
tuna purse seiners generally have fished in the Atlantic when fishing
conditions in the eastern tropical Pacific tuna fishery have been poor.

Fishing effort for this fleet has therefore varied from vear to year,

Fishing areas of each of the fleets are somewhat different although
they all fish in the eastern tropical Atlantic. Catch and effort for
each of -the fleets were tabulated by NMFS areas (Figure 3) for com-
parison of fishing areas (Table 3). The FIS fleet fishes primarily

in NMFS areas 51 and 53 whére more than 93% of the effort and 86% of

‘the catch were taken in 1969-73. The Japanese fleet fishes almost ex-

clusively in NMFS area 51. American seiners fish primarily in NMFS
areas 51 and 52. However, most (98%) of this fleet's catch in 1973

was taken in NMFS area 52.

Skipjack catches for each of the fleets were tabulated by quarter

of the year (Table 4). The results indicate that skipjack is caught by
all fleets primarily during the latter half of the year. Both the FIS

and Japanese fleets fish throughout the year whereas the American fleet Y

fishes primarily in the third and fourth quarters.
SIZES OF SKIPJACK

Length~frequency distributions of skipjack tuna caught by FIS
baitboats, FIS seiners, Japanese seiners and American seiners in the
eastern tropical Atlantic indicate that each fleet exploits primarily
one modal size group (Figure 4). The modal size group (about 50-55 cm)
was about the same for all fleets in 1969. Since then, there has been a
gradual shift towards different modal size groups éxploited by the
fleets. In general the FIS baitboats and FIS seiners catch about the
same modal size skipjack, and the American seiners and Japanese seiners

catch about the same modal size group but somewhat smaller fish.



Nominal annual catch-per-unit-of-effort (CPUE)’was calculated for
the different fishing fleets (or gears) that operate in the skipjack
fishery of the eastern tropical Atlantic (Table 5). The indices for ‘the
FIS ice baitboats and FIS freezer baitboats have similar trends and were
relatively constant in 1969-73. The indice$ for all other gears show
somewhat similar trends, but they fluctuate considerably especially

those for American seiners and Japanese double boat seiners.

No one gear has nominal yearly CPUE's that are highly correlated
with CPUE's of all other gears (Table 6). Even with nominal CPUE'S‘
calculated on a monthly basis, the correlation of CPUE's between gears
is low {Table 6). A possible reason for this low correlation may be due
to the fact that the fleets operate in somewhat different areas. Removal
of the area component, however, with comparisons of yearly CPUE's for
only NMFS area 51 improves the correlation coefficients but no one
gear's CPUE's are highly correlated with those of all other gears (Table
7). There are therefore no strong bases for.seiecting a CPUE of one
gear type as an index of apparent abundance of skipjack in the eastern

tropical Atlantic.

Therapparent overlap in fishing areas of the different gears (Table
3} suggests that some sort of normalizing approach of the nominal CPUE's
might yield a yearly index of abundance of skipjack tuna in the eastern
tropical Atlantic. The procedure we used is similar to that described
by Fox and Lenarz (MSZ): (1) yearly nominal CPUE's were calculated for
each NMFS area and gear, (2) the CPUE's were divided by the mean value
for 1969-1973 for each NMFS area and gear, (3) an area mean index was
computed over gear types for each year, and (4) the three area indices
were averaged for each year. Only CPUE's of the FIS and Japanese fleets

were used because they fish in the eastern Atlantic throughout the year.

ZFox, W.W., Jdr., and W.H. Lenarz. MS. An examination of the basis for

a catch quota regulation on Atlantic yellowfin tuna. ICCAT Collective
volume of scientific papers, Vol. 1 (SCRS-1972): 181-219.

The resulting indices. (Table 8) are highly correlated with the

nominal CPUE's of all gears (Table 6).
STATUS OF STOCKS

Total effective fishing effort was estimated for the skipjack
fishery of the eastern Atlantic from the total catch and normalized CPUE
(Table 7). No strong trend is evident in the plot of total catch
against estimated effective effort (Figure‘S), and the plot does not
suggest that the stocks in the eastern Atlantic are being fully ex-
ploited by the fishery. However, it should be recognized that the
skipjack fisheries of the Atlantic Ocean are actually multi-species
fisheries in which fishing effort is focused on catching both yellowfin
and skipjack, and the fishing effort has so far not been partitioned
between the two target species. Consequently there is a question whether
nominal effort is a legitimate statistic for calculating abundance

indices for skipjack tuna.

Past evaluations of the status of the Atlantic skipjack tuna stocks
focused on establishing the optimum size at first capture with yield-
per-recruit models (Hayasi, MS3), and establishing the potential yield

(e.g., Gulland, 1971; Shomura, 1966; Suda, 1972). These studies have
shown that the optimum size at first capture is about 0.6-1.3 kg (about

33-40 cm) and the potential maximum sustainable yield is about 117,000~
250,000 MT.

Currently, the skipjack catch from the Atlantic is well below this
potential yield and more than 90% of the fish in the éatch is greater
than 40 cm (Coan, MS4). It appears therefore that the stocks are cur-
rently not being exploited to their fullest potential or harvested at

the optimum size and increased effort could resuit in substantial in-

3 . ) .
Hayasi, S. MS. A comment on the skipjack stock in the Atlantic Ocean.

ICCAT Collective volume of scientific papers, Vol. 2 (SCRS-1973): 134-140.
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-Atlantic Tunas, Madrid, Spain.
creased yield. However, if the estimates of potential yield are too Atlan ’ p

optimistic, because as Kawasaki (1973) indicated they are merely guesses Kawasaki, . 1973. The skipjack tuna resource. (Translated by

based on poor evidence and there is a vast difference between the po- T. Otsu.) Mar. Fish. Rev. 35 (5-6): (7.

tential yie]d and potential production attainable with available fishing

gears/énd techniques, then increasing effort would result in only marginal Matsumoto, W. 1975. The skipjack tuna, Katswwonus pelamis, an under-

increases in yield. This would be especially the case in the eastern utilized resource. Mar. Fish. Rev., 36(8): 26-33.

Atlantic where the catch is currently large and the stocks might be

discrete from those in the western Atlantic. So far, however, studies Miyake, .P. 1968. Distriﬁutign of skipjack in the Pacific Ocean,

have not shown that separate subpopulations of skipjack tuna exist in based on records of incidental carches by the Japanese longline

the Atlantic Ocean (Fujino, 1969; Simmons, 1969). tuna fishery. (In English and Spanish.) Inter-Amer. Trop. Tuna
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Table

1. Total catch (X10

2

metric tons) of skipjack tuna from the Atlantic Ocean

154

Catch by year

Ocean Region| Gear Country 1963} 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | 1970 1971 1972 | 1973 1974T
E. Atlantic [Baithoat Angola' 33 35 64 63 83 | 106 46 9 20 15
Cuba 15
FIS 33 18 35 45 39 79 46 48 57 38 37 47
| Ghana 1 7
Japan 46 31 63 44 37 73 49 75 {117 | 101 | 130 | 187
Korea 9 22
Morocco 0 32 15 9 g 1 1 1 0 1 0
I Panama 10
Portugal 35 20 6
South Africa 1
Spain 41 85 1162 {107 1102 140 | 153 {130 82 43 54
TOTAL 112 1160 {279 1329 | 275 {369 {282 | 296 | 325 | 236 {256 | 334
Purse . |Canada’ 1 3 2 12
seine, F1s 4 7 19 16 51 38 921138 | 167 | 87 | 248
- |-Ghana . 2
B Japan. 18 14 22 63 7 35 62 34 15 g
Norway : 1
_ISpain 4 10 23 29 89 43 69 | 150 | 186 | 178 | 311
.{United States 0 5 33 48 1114 1158 | 123 | 211 1 200
TOTAL 0 8 35 56 72 1236 {137 313 1510 |51t | 505 {768
Unclas- | Angola 1 1 16 16
sified Dominican Republic 2 2
’ Portugal 10 1
- Spain 14
TOTAL 14 0 0 0 0 0 0 10 1 1 18 19
tongiine j Cuba 12
Taiwan . : 1 1
Japan 16 :
TOTAL 16 0 0 0 0 0 0 0 12 0 1 1
Eastern Atlantic TOTAL 142 | 168 | 314 |385 | 347 1605 }419 ;619 {848 748 1780 {1122
\W. Atlantic {Baitboat | Panama 7 2
Japan 4 11
TOTAL S 0 0 0 0 0 0 0 0 0 7 6 17
Unclas- | Brazil s loal s 7] 8] & s
sified Cuba 7 7 10 10 1 16 12 18
) Venezuela 3 1
_TOTAL ’ 10 1 15 17 26 24 16 22 0 0 3 1
Purse Canada 4 6 9 3] 10
seine Cuba 2 1
FIS 9 3 1
United States 30 4 1 4 4 1
TOTAL 30 8 1 0 6 9 0 7 16 10 4 1
Longline | Brazil 4
Cuba 4
Japan 30 .
TOTAL 30 0 0 0 0 0 0 ] 8 0 0 0
Western Atlantic TOTAL 70 19 16 17 32 33 16 29 24 17 13 13
TOTAL ATLANTIC 212 |187 1330 |402 |379 {638 | 435 |648.1872 {765 }793 |1135

]Preiiminary estimates




Table 2. Sources of catch and effort data for Table 4. Percent of skipjack catch by quarter of the

1969-73 used in study year for 4 fleets that fish in the eastern
- tropical Atlantic skipjack fishery
Country Gear Gear Sources ) ’ (¢
type .._Catch (%)
L3 2 - Gear type Quarter 1969 1970 1871 1972 1973
France-Ivory Coast- ) o
Senegal (FIS) Ice baitboat 1 | ORSTOM (1972;.1973); data FIS I 17 12 15 23 4
for 1969 through 1971 (fre- baitboat 11 20 33 16 | 25 28
Refrigerated 2 liminary) from A. Fonteneau . -
baitboat (pers. comm; ORSTUM, Abidjan, 111 30 26 37 25 30
o Ivory Coast) v 33 39 32 27 18
Small seiner 3 - -
(<430 tons) FIS 1 25 3 9 22 14
- purse .
Large seiner 4 seine 11 1 31 17 Y 31
(>450 tons) 111 28 31 29 26 30
Japan Single boat 5 ICCAT (1973b); Honma and v 36 35 45 35 25
seiner . e
Suzuki (MS7) Japan 1 10 0 2 9 29
Double boat 6 zgz:r 11 9 7 8 0 12
seiners 111 35 59 60 41 39
American Purse seiner 7 ICCAT (1973a, 1973b) v 46 34 30 40 20
- American 1 0 0 0 0 0
purse p -
]Honma, M. and Z. Suzuki. MS. Catch statistics of Japanese Atlantic seiner 1 9 9 0 10 u
tuna purse seine Tishery, 1973. ICCAT Collective volume of scientific 111 74 69 50 67 81
- :11-14, . .
papers, Vol. 4 (SCRS-1974) 14 v ” 2 50 23 19
Table 3. Percent of skipjack catch and effort by NMFS area for 4 fleets that fish in
the eastern tropical Atlantic skipjack fishery
Gear type NMFS 1969 1970 1971 1972 1573
- JP area Catch | Effort | Catch | Effort | Catch | Effort | Catch ] Effort | Catch ffort
FIS 51 44 38 30 41 31 37 28 37 7 28
baitboat 52 2 1 4 4 5 3 4 2 1 2
53 54 61 66 55 64 60 68 61 92 73
Totat 100 100 100 160 100 100 100 100 100 100
. FIs 51 20 85 26 56 48 48 68 65 45 72
purse ) 5
seiner 52 3 3 0 0 2 4 2 1 30 12
53 17 12 14 44 50 43 30 34 25 16
Total 100 100 100 100 100 100 100 100 100 160
Japanese 51 100 92 100 99- 95 94 ) 81 100 100
purse .
Sainer 52 0 0 0 0 5 6 9 19 0 0
53 0 8 0 1 0 0 0 0 0 0
Total 100 100 100 100 100 100 100 100 100 100
American 51 57 92. 75 78 37 47 48 55 ya 26
purse . . “r .
seiner 52 3 7 12 7 61 47 36 27 98 73
53 0 1 13 15 4 5 16 0 Q 1
Total 100 100 100 100 160 100 100 100 100 100
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Table 5. MNominal catch-per-unit-of-effort (CPUE) of skipjack tuna for some fishing fleets that
participate in the skipjack tuna fishery of the eastern tropical Atlantic. {FIS fleets
CPUE = metric tons/day at sea; Japanese fleets CPUE = metric tons/number of
sets; American fleet CPUE = metric tons/day's fishing)

1969 1970 1971 1972 1973 1974
FIS Ice baitboat 0.38 0.81 1.21 0.85 0.85 -
FIS Freezer baitboat 0.55 0.55 0.90 0.58 0.37 -
FIS small seiner 1.12 1.47 3.20 2.00 0.98 -
F1S Large seiner 0.63 2.23 3.89 3.40 7 1.51 -
Jépanese Single boat seiner 0.98 3.46 4,69 2.95 2.34 | 3.3
Japanese Double boat seiner G.65 6.43 7.62 3.93 8.96 -
American seiner 2.44 5.08 9.98 3.65 | 17.01 | 8.7

lPreh'm'inary. Statistics for all fleets are not yet available.
Table 6. Correlation coefficients between gear tyg)es of
nominal catch-per-unit-of-effort for 1969-73
‘Yearly
~ Gear type
Gear-type 1 2 3 4 5 3 7
1 -
2 0.58 -
3 0.78 0.95 -
4 0.87 0.70 0.89 -
5 -0.69 0.68 0.83 0.89 -
6 0.77 0.03 0.24 0.39 0.64 -
7 0.49 {-0.62 | -0.04 0.03 0.22 0.85 -
Normalized
CPUE 0.93 0.76 0.92 0.90 0.86 0.53 -
Monthly
. Gear type
Gear type i z 3 7 5 5 7
1 -
2 0.63 -
3 0.25 0.45 -
4 0.15 0.16 0.38 -
5 0.34 0.22 0.44 0.10 -
6 0.42 0.32 0.17 0.36 0.41 -
7 0.30 0.30 <001 -0.15 0.23 0.44 -
]See Table 2 for gear-type codes.
avle 7. € i Fics ; o
e7 orrelation coefficients between gear types of xnommal Table 8. Normalized index of abundance (CPUE) and

catch-per-unit-of-effort for Area 51 for 1969-73

estimated effective effort for the eastern
tropical Atlantic skipjack fishery

Gear type Total catch .
Gear type T ] 3 3 E z Normalized eastern Estjmated
: Year CPUE Atlantic effecti ve3effort
- (x 10% metric tons) (x 1079
2 0.82 - 19
. 69 0.47 41.9
3 0.84 | 0.83 - 1970 >
0.73 61.9 83
4 0.83 ] 0.52 | 0.95 - ’
1971 1.62 84.8 52.3
5 0.80 { 0.49 | 0.74 | 0.94 -
) 1972 1.07 74.8 69.9
6 0.41 1-0.24 | 0.12 | 0.38} 0.66 - :
1973 0.86 78.0 90.7
7 0.54} 0.85 | 0.81 | 0.55| 0.83} 0.24

1

See Table 2 for gear-type codes
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Figure 1. Centers of major fisheries for skipjack tuna in the Atlantic -Ocean
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Figure 2. Numbeyj of boats and estimated fishing effort for some fleets that partjc%pate
in the skipjack fishery of the eastern tropical Atlantic
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in the skipjack fishery of the eastern tropical Atlantic
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