
\ziim
Scientific Management of the World Stocks 

of Tunas, Billfishes, and Related Species1 , „ndorT*?!7 r  -  C:niA“ s tv v ï

J . J o s e p h  ^  ‘ '  '¿ S U *
K *  “v '  - -  * - .........

, Inter-American Tropical Tuna Commission,. . _  -.j'.- i . ü1/
c ¡o Scripps Institution o f  Oceanography A ’-'“ - 0 -' • Q5 9  / 30  37

La jo lla , Calif. 9 2 0 3 7 ^ ^  Bre d e n e  -  B e lg iu m  - »<->•

J o s e p h ,  J. 1973. Scientific m anagem ent o f the world stocks o f tunas, billfishes, and  related species. J. Fish.
Res. B oard Can. 30: 2471-2482.

This paper reviews past experience in tu n a  research and  m anagem ent, and  proposes guidelines for the 
future. T he resources discussed include three m ajor groups: the six principal m arket species o f tunas, which 
are heavily exploited; the billfishes, w hich are  in most cases heavily exploited; an d  the secondary m arket 
species o f sm aller tu n a  and  tuna-like fishes, which are generally underexploited. A  brief review o f their 
nom enclature, biology, and  fisheries is given, followed by com m ents on the condition o f the stocks. A 
discussion o f institutional arrangem ents for the scientific study and  m anagem ent o f  tu n a  resources is 
presented, and such arrangem ents are exam ined in the light o f  problem s which m ight be unique to tu n a  and 
tuna-like fishes. These special problem s and  ways in which they m ight be handled  are considered.

L ’auteur fait le poin t de l ’expérience acquise dans les activités de recherche et d ’am énagem ent relatives 
aux thons et propose des orientations p o u r l’avenir. Les ressources étudiées com prennent trois groupes 
principaux: les six grandes espèces comm erciales de thons, qui sont fortem ent exploitées; les voiliers, qui 
sont fortem ent exploités dans la p lupart des cas; et les espèces d ’intérêt comm ercial secondaire, à  savoir les 
petits thons et espèces voisines, généralem ent sous-exploités. La prem ière partie du  docum ent traite  briève
m ent de leur nom enclature, de leur biologie et de leur pêche; vient ensuite une é tude sur la situation des 
stocks. Les arrangem ents institutionnels conclus en vue de l ’étude scientifique et de l ’am énagem ent des res
sources en thons font l ’objet d ’un exam en; ils sont analysés en fonction des problèm es que pourraient 
spécifiquement poser les thons et espèces voisines. Ces problèm es spéciaux et les solutions qui pourraient 
leu r être apportées sont exam inées.

El au to r reseña cuanto  se ha hecho en el cam po de la investigación y regulación de las poblaciones de 
túnidos y p ropone directrices p a ra  el futuro. Los recursos exam inados pueden dividirse en tres grupos im 
portan tes: las seis principales especies comerciales de a tún, som etidas a una explotación in tensa; Ios peces 
aguja, explotados tam bién in tensam ente en la m ayoría de Ios casos; y Ios pequeños túnidos y otros peces 
semejantes, secundarios desde el p un to  de vista comercial y subexplotados en general. E n  la prim era parte 
del trabajo  se estudia brevem ente su nom enclatura, biología y pesquerías, com pletando esta inform ación 
con observaciones sobre la situación de las poblaciones. Se exam inan Ios acuerdos entre instituciones para  
estudiar científicam ente y  regu lar Ios recursos a tuneros y, se analisan estos acuerdos a la luz de algunos 
problem as que tai vez sean exclusivos de Ios túnidos y peces análogos. En la ú ltim a p a rte  del trabajo  se 
tra tan  estos problem as y las posibles form as de abordarlos.

T h i s  paper reviews past experience in tuna research and 
m anagem ent, and  proposes guidelines fo r the future. 
Resources discussed include three m ajor groups : the six 
principal m arket species o f tunas, which are  heavily 
exploited; the billfishes, which are in m ost cases heavily 
exploited; and  the secondary m arket species o f  smaller 
tunas and  tuna-like fishes, which are generally u nder
exploited.

P re p a re d  fo r the "T echnical C onference on Fishery 
M anagem ent and D evelopm ent,”  o f the Food  and 
A griculture O rganization o f th e  U nited  N ations, held at 
V ancouver, B .C., C anada, February  13-23, 1973.

P rin ted  in C anada (J2970)

The Animals and Their Exploitation

N o m e n c l a t u r e  a n d  B io l o g y

The tuna and tuna-like fishes are grouped fo r econom ic 
reasons, because the m ajority  o f them  are taken during 
the sam e fishing operations. In  this paper three family 
groups will be discussed, th e  scom brids, xiphiids, and 
istiophorids. T rue tunas and  tuna-like species, o f which 
there  are about 40, are usually classed in the Scombridae. 
W ithin this group are the  six m ajor tuna species (the 
principal m arket species) th a t com prise about 75%  of 
world catches o f tu n a  and  tuna-like fishes. Also included 
with the scom brids are  o ther species o f tuna-like fishes. 
In  an  economic sense these are  secondary m arket species, 
and  their combined catch represents about 20%  o f the
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world catch o f tu n a  and tuna-like fishes. T he various 
species o f billfishes, which include all m em bers of the 
families X iphiidae and  Istiophoridae, are generally 
grouped as tuna-like from  an econom ic point o f view 
because the m ajority  o f them  are taken by tuna fishing 
vessels while fishing fo r tuna, bu t in a biological sense 
they are not closely re la ted  to tunas. The billfishes account 
for about 5 % o f the w orld  catch of tunas and  tuna-like 
species. Table 1 lists species within taxonom ic groups. 
T he scom brids are divided into principal and  secondary 
m arket groups. Somes species which are taken in limited 
am ounts, such as Thunnus atlanticus, T. tonggol, Allothun
nus fallai, and  Orcynopsis unicolor, are no t included. The 
mackerels Scomber and  Rastrelliger are om itted.

Tunas and  billfishes are highly specialized, fast-growing, 
very mobile organism s th at spend their entire life on the 
high seas. They are generally encountered throughout all 
o f the m ajor tem perate and  tropical oceans of the world, 
prim arily between 35°N and 30°S.

The six principal m arket species o f  tuna are classified, 
on the basis o f  geographical distribution, as either 
tem perate o r  tropical, the la tter including yellowfin, 
skipjack, and  bigeye. Two o f these, the yellowfin and 
bigeye, grow to large sizes (over 100 kg) and  generally 
are short-lived, less than  5 years. Though skipjack are 
sim ilar in m any respects to the o ther two tropical species, 
individuals rarely  a tta in  a size g reater than  15 kg.

T he tem perate species, albacore and  bluefin, grow more 
slowly but live longer. T here  are often 5-15 age-groups 
in these fisheries a t a time, whereas the fisheries for 
tropical tunas are supported  by only 2-5  age-groups.

The secondary m arke t species are  both  tropical and 
tem perate, and  like the  m ajo r species have high metabolic 
rates and  grow rapidly. M ost do not a tta in  large sizes, 
however, being generally less than  35 kg.

M ost billfishes are found in  tropical waters, but 
swordfish occur in highest concentrations in subtropical 
and  tem perate w aters, and  in m any instances in commercial 
concentrations in w aters o f  less th an  15 C.

M ost tuna an d  tuna-like species are  highly mobile and 
in m any instances undertake extensive m igrations. In the 
Pacific Ocean the northern  bluefin and  albacore migrate 
between the nearshore waters off M exico and the United 
States o f A m erica and  those off the coast o f  Japan. In 
the A tlantic  the bluefin travel between the Bay of Biscay 
and  M editerranean and  the waters o f the G ulf Stream 
off C anada an d  the  U nited States o f America. A lbacore 
likely m igrate as widely in the A tlantic as do bluefin. In  
the Pacific Ocean, skipjack undertake extensive m igra
tions, travelling a t least between the coastal waters of the 
eastern  Pacific an d  the central Pacific. Yellowfin and big
eye tunas do no t appear to  be so highly m igratory, 
apparently  rem aining within a couple o f thousand k ilo
m eters of where they were born.

Southern bluefin tuna, found only in the southern 
hem isphere, m igrate from spawning areas around the 
continent o f  A ustra lia  to the A tlantic, Pacific, and  Indian 
oceans. In form ation  on m ovem ents o f the secondary 
m arket species is scanty, but these do not appear to be as 
m igratory as do larger tunas. Billfishes, on the other hand, 
are quite m igratory; some species o f m arlin  and swordfish 
m igrate several thousand  kilom eters.

M e t h o d s  o f  H a r v e s t in g  a n d  F o r m s  o f  U t i l iz a t i o n

Fisheries fo r tunas date back to prehistory. H arpoons, 
traps, and  trolling gear are still used, but the m ajor share 
of tuna today is captured  by three m ore recent m ethods. 
T he longline cap tures the largest share of tuna and 
tuna-like species. Three countries account for nearly all 
longline fishing, in o rder o f  im portance, Japan, the

T a b l e  1. Scientific, English, French, Japanese, and  Spanish names o f tunas and  tuna-like species discussed in this 
report.

English French Japanese Spanish

Scombrids 
Principal M arket Species

Katsuwonus pelam is skipjack bonite à ventre rayé katsuo barrilete
Thunnus albacares yellowfin tuna albacore kihada a tún  aleta am arilla o rabil
Thunnus alalunga albacore germon binnaga albacora
Thunnus obesus 
Thunnus maccoyii

bigeye tuna 
southern bluefin

thon obèse m ebachi a tú n  ojo grande o patudo

Thunnus thynnus
tuna

northern  bluefin
— m inam im aguro a tún  del sur

tuna thon rouge kurom aguro atún  aleta azul
Secondary M arket Species

Sarda spp. bonito bonite  à  dos rayé hagatsuo bonito
Scomberomorus spp. Spanish mackerel thazard saw ara sierra
A uxis  spp. frigate m ackerel auxide sodagatsuo melva
Euthynnus spp. black skipjack thonine yaito barrilete  negro

Istiophorids
Istiophorus platypterus sailfish voilier bashokajiki pez vela
M akaira  spp. and
Tetrapturus spp. m arlin m akaire kajiki pez aguja

Xiphiids
Xiphias gladius swordfish espadon m ekajiki pez espada
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R epublic o f China, and the Republic o f K orea. Next, in 
term s o f  landed weight of tuna, is use o f live-bait to 
a ttrac t the schools o f  tuna. T hird  is the purse seine. This 
is vastly superior to o ther m ethods in term s of catch per 
un it o f effort and  is rapidly replacing bait fishing as the 
m ost im portan t surface tuna fishing technique. Trolling 
w ith lures and  with fishing traps, harpoons, and  gillnets 
account for a large share  o f  the catch o f the secondary 
species, as well as a sm aller share of the prim ary m arket 
species.

T una fisheries were no t developed significantly until 
a fte r the first w orld w ar and were no t substantial until 
a fter the second world war. Fisherm en o f the United 
States o f A m erica fishing from  C alifornian ports developed 
th e  live-bait tuna fishery in  the eastern Pacific about 1915, 
an d  by 1945 they w ere fishing throughout the tropical 
w aters as far south as Ecuador. D uring  the sam e period 
th e  Japanese live-bait tuna fishery in the western Pacific 
expanded operations from near the Japanese m ainland, 
eventually to include the entire Caroline Islands. F isher
m en o f France and Spain first began capturing tuna in 
th e  Bay o f Biscay in significant quantities in the 1940s 
an d  shortly thereafter in waters off W est Africa.

M inor fisheries fo r som e billfish species have existed 
fo r  a  long time. Striped m arlin and swordfish, particularly , 
have been harvested commercially in waters off California 
an d  M exico since about 1915, and off Peru  and  Ecuador 
by subsistence fishermen long before that. In  the A tlantic 
an d  M editerranean, billfish have been captured for years 
in traps, but there were no substantial comm ercial 
fisheries until after 1950 when Japanese vessels began 
tak ing  large quantities.

T unas and  billfishes are utilized in m any forms. O f the 
scom brids, the m ajority  are canned. T he next m ost 
significant share  is consum ed in Japan  as raw  fish 
"sash im i,”  and  in th e  th ird  form  as "katasuobush i,” 
w hich is cured and dried. O f the billfishes, little  is canned. 
P rio r  to 1960 m ost were eaten fresh but from  1960 to 1966 
a large share o f  the catch was used in the  m anufacture o f  
fish sausage an d  fish ham  by Japan. Since 1966 the trend 
in Japan  has been to  consum e the m eat o f  billfish as 
sashim i; this can  be attributed  to the advancem ent in 
freezing techniques. This new m arket fo r billfishes has 
increased both the price and  dem and on a w orld scale.

D i s t r i b u t i o n  o f  t h e  C a t c h

P rio r to  the  second world w ar the to ta l p roduction  of 
the six principal m arket species o f tu n a  never exceeded 
300,000 m etric tons /year. This began to increase rapidly 
a fte r the w ar and  by 1952 exceeded 450,000 m etric tons. 
T he catch  then increased steadily until about 1961 when 
it levelled off at about 900,000 m etric tons, and it fluctu
a ted  about th at level until 1965. T he catch increased 
slightly during 1965 and 1966 and  by 1967 am ounted to 
approxim ately 1,100,000 m etric tons, and  has rem ained 
at that level (Fig. 1).

O n the basis o f current available da ta  I  have attem pted 
to  im prove the catch statistical da ta  o f the principal 
m arke t species for 1971. A  total catch o f 1,212,500 m etric 
tons is estim ated, higher than the 1,071,000 m etric tons 
in the prelim inary FA O statistics (Table 2). These data 
a re  show n with sim ilar inform ation fo r secondary m arket 
species and  the billfishes (Fig. 2).

F i g .  1. T otal catch o f tunas and tuna-like species, as 
com piled by FA O , grouped within these categories of 
econom ic im portance, for years 1952-71.

1971
WO R L D  C A TC H  OF T U N A S  A N D  B I L L F I S H E S  

( I N  T H O U S A N D S  O F  M E T R I C  T O N S )

SKIPJACK 43« 26 0
YELLOWFIN 307 18 7
ALBACORE 232 14.1
8iG£»£ MS 8 9
SOUTHERN BLUEFIN 40 2.9
NORTHERN BLUEFIN 44 2.7
BONITO 138 8 4
SPANISH MACKEREL 77 4 7
various tuna- like 7i 4 5 SE C O N D A R Y M A R K E T

¡LAW SKIPJACK .8 U  SP EC IE S

1.213
a*' ^

~ n

- ,0? j r  «• <í-

P R I  N C I  P A L  M A R K E T  S P E C IE S

F ig . 2. The 1971 world catch o f tunas and tuna-like 
species.

O f the principal m arket species, skipjack tuna rep re
sents 36.1%  o f  the catch ; yellowfin, 25.3% ; albacore, 
19.1%; bigeye, 12.0% ; southern bluefin, 3.9% ; and 
northern  bluefin, 3.6%. These species represent 74.1 % of 
th e  to tal catch o f  tunas and  tuna-like fishes. The secondary

PRINCIPAL MARKET SPECIES

SECON I MARKET SPECIES

BILLFISH

YEAR
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species and  billfishes represent 20.6%  and  5.3% , respec
tively. Shares o f  the catch and species com position for 
each ocean are given (Fig. 3) fo r the principal species. 
Species com position fo r all species and  all oceans 
com bined is given in Table 3.

Because tuna and  tuna-like fishes a re  so w idespread, 
occurring off the coastlines o f  nearly all nations bordering 
tropical and  tem perate w aters, the num ber o f  nations 
w hich engage in tuna fishing activities is large. D uring 
1971 about 40 nations reported  cap turing  tuna, but m ost

T a b l e  2 . Estim ates of 1971 catches, in thousands of m etric tons and in percentage (in parentheses) of the to tal catch, 
o f the six m arket species o f  tunas, by oceans.

A tlantic Indian Pacific All oceans
catch catch catch catch

A . Author's estimates
Skipjack 81.9(18.7) 38.9(8.9) 317.0(72.4) 437.8
Yellowfin 71.9(23.5) 50.7(16.5) 184.0(60.0) 306.6
A lbacore 77.1(33.3) 13.4(5.8) 141.0(60.9) 231.5
Bigeye 39.5(27.2) 31.3(21.6) 74.3(51.2) 145.1
N orthern  bluefin 19.5(44.5) 0 (-) 24.3(55.5) 43.8
Southern bluefin 5.2(10.9) 28.5(59.8) 14.0(29.4) 47.7
T otal 295.1(24.3) 162.8(13.4) 754.6(62.2) 1212.5

B. From FAO preliminary statistics
Skipjack 36.0(10.9) o (-) 294.0(89.1) 330.0
Yellowfin 78.0(26.3) 37.0(12.5) 181.0(61.1) 296.0
A lbacore 77.0(35.0) 13.0(5.9) 131.0(59.5) 220.0
Bigeye 31.0(25.0) 29.0(23.4) 64.0(51.6) 124.0
N orthern  bluefin 33.0(57.9) o (-) 24.0(42.1) 57.0
Southern bluefin 4.0(9.1) 28.0(63.6) 12.0(27.3) 44.0
T otal 259.0(24.0) 107.0(10.0) 706.0(66.0) 1071.0

T a b l e  3. Estim ated global catch o f tunas and percentage of to tal catches for the year 1971, in thousands o f m etric tons.

G roup Species Catch

Percentage

O f principal 
species

O f all 
species

Principal m arket
species Skipjack 437.8 36.1 26.8

Yellowfin 306.6 25.3 18.7
A lbacore 231.5 19.1 14.1
Bigeye 145.1 12.0 8.9
Southern bluefin 47.7 3.9 2.9
N o rth e rn  bluefin 43.8 3.6 2.7

Subtotal 1212.5 74.1

Secondary m arket
species Bonito 137.6 8.4

Spanish m ackerel 76.8 4.7
Various tuna-like 70.5 4.3
A uxis 34.2 2.1
Black skipjack 18.3 1.1

Subtotal 337.4 20.6

Billfish M arlin 50.0 3.1
Sailfish 12.0 0.7
Swordfish 24.9 1.5

Subtotal 86.9 5.3

Total 1636.8
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1971
CATCH OF P R I N C I P A L  M A R K E T  

S PE C IE S  OF T U N A  BY O C E A N S  
( I N  T H O U S A N D S  OF M E T R I C  T ON S)

< SLUEFIN 20

I N D I A N

F ig . 3. T h e  1971 w o rld  ca tch  o f  th e  p rin c ip a l m ark e t 
species o f  tu n a  b y  oceans.

o f  them  catch  small am ounts (< 1 .0 % ). Six nations 
account fo r nearly 83 % o f the catch o f  principal m arket 
species, Japan  and the U nited States o f Am erica account
ing for nearly 60% ; the o ther 34 nations catch the 
rem ainder.

Principal m arket species 
C ountry  C atch (thousands m etric tons)

% o f
total

Japan 468.0 38.6
USA 238.6 19.7
R ep. o f  China 101.9 8.4
R ep. o f  K orea 73.8 6.1
F rance 71.6 5.9
Spain 49.8 4.1

Subtotal 1003.7 82.8
Others 208.8 17.2

T otal 1212.5 100.0

M a r k e t in g  t h e  C a t c h e s

The tw o countries th a t catch  the m ajority  o f  the 
principal species o f  tuna consum e the m ajor share 
(B roadhead 1971). In  1969 Japan  and  the U nited States 
o f Am erica utilized about 75%  o f th e  w orld catch, or 
slightly m ore than  their com bined catch ; Japan catches 
about 40%  and  uses 30% , while the U nited States 
catches about 20%  and uses about 45% . D uring  1972, 
consum ption of tu n a  by the  U nited States will probably 
increase 20% . T he nations o f western E urope consum e 
about 18%  o f the  catch, the  rem aining 7 %  being distri
buted  throughout the  world.

T una has a  w orld m arket, being consum ed in  most 
countries and  shipped th rough  m ost o f the m ajor ports 
o f the world. I t  is priced roughly a t the sam e level 
throughout the world. T he to ta l value of the  1971 catch 
o f the principal m arket species in term s o f equivalent 
U nited States dockside prices was m ore than  $550 million 
(US).

T o n n a g e  C a p a c i t y  o f  t h e  I n t e r n a t io n a l  F l e e t

T o obtain  some idea o f the potential dem and fo r raw 
tuna, and  to evaluate w hether such increased production 
is feasible, Joseph (1972b) exam ined recent trends in fleet 
size and  growth. H e reasoned that if fleet growth could 
be extrapolated it should be possible to predict production. 
O f course this reasoning w ould assum e no biological 
constraint on production, an d  such an  assum ption is 
unrealistic. T he discussion which follows is taken from 
the above paper.

Estim ates o f fleet size for the years 1958 through 1971 
(Fig. 4) represent longliners, baitboats, purse seiners, 
trollers, and jigboats o f approxim ately 20 nations, and 
together these account fo r m ore than 90%  of the world 
catch of the principal m arket species o f  tunas. They should, 
therefore, provide an accurate index o f trends in the 
fishery. D uring  1958 the in ternational fleet had a total 
capacity o f  about 300,000 gross m etric tons. An addi
tional 100,000 tons were added in 1964 by K orea and 
China. Fleet capacity reached m ore than 700,000 tons by 
1972.

In  the early years, the  annual catch o f tuna (Fig. 4, 
from  FA O statistics) increased m ore rapidly than fleet 
size, but in subsequent years decreased. The ra tio  of 
catch per gross m etric ton  declined 2.50 tons in 1958 to 
1.48 tons in 1971. In  term s o f  vessel production  this 
catch  per gross m etric ton  does no t represent the entire 
catch. M any vessels fish o ther species in addition to 
tunas; in fact, billfishes a re  often the principal species 
sought by the longline fleet. T he statistics of catch per 
gross m etric ton should be indicative o f trends, however, 
since the  six species discussed in this report consistently 
com prise about 65 % o f the  to tal catch o f all tu n a  and 
tuna-like fish taken by the in ternational fleet as reported  
by FA O.

T otal fleet grow th has been extrapolated (unconnected 
dots, Fig. 4). I f  catches of tuna rem ain as in 1970 and 1971, 
then with the projected fleet expansion the catch per gross 
m etric ton should d rop  substantially  (unconnected open 
circles). By 1974, assuming cu rren t catch levels, the catch 
p er gross m etric ton would dip to  1.30 tons, about half 
th at p rio r to 1960. To m aintain the 1970-71 level through 
1974 the catch would have to increase about 20%  (un
connected X ’s, Fig. 4), an  additional 250,000 metric tons.

Status of the Stocks
Production o f tu n a  from  the  w orld’s oceans has in

creased substantially during the past 25 years. F rom  1950 
to 1961 it nearly doubled, and  from  1961 to 1967 it 
increased by about 15%. C onsum ption in the United 
States o f Am erica alone has nearly doubled every decade 
since 1920 (C hapm an 1967). The dem and is expected to 
continue to increase not only there  bu t throughout the 
world. The im portan t question is w hether the resources 
o f  tu n a  are capable of filling this dem and.
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F ig . 4. R ecen t w o rld  tre n d s  in fleet capac ity , ca tch , a n d  ca tch  p e r  g ross m e tric  to n  o f  capac ity , fo r  th e  p rincipal 
m a rk e t species o f  tu n a , 1958-71, w ith  ex trap o la tio n s  th ro u g h  1974.

It does not appear that production can be increased at 
the rate  o f the g reat expansion o f the 1950s as the catch 
has rem ained ra th e r constan t since 1967 in the face of 
increased fleet growth. O f g reat im portance is w hether we 
can  expect any grow th, o r w hether production  o f the 
principal species m ay be reduced due to  overexploitation.

The m ost com plete discussion of this question is that 
presented by experts convened by FA O in 1968 (FAO
1968), and  a subsequent group convened in 1969 (FAO
1969), and  reviewed by Joseph (1972a, b). In  sum m ary, 
the inform ation suggests th at most of the principal m arket 
species o f tuna are nearly or fully exploited. Yellowfin, 
albacore, and  bigeye tu n a  appear to be nearly fully 
exploited, an d  increased effort on these species will result 
in at best small increased catches and even in decreased 
catches. N orthern  bluefin tuna in the Pacific Ocean are 
probably fully exploited, and in the A tlantic  Ocean are 
possibly overexploited. A lbacore tuna appear to  be fully 
exploited in all th ree  oceans and increased production  is 
not likely. Southern bluefin tuna has been heavily exploited 
recently an d  catches have declined by about 30%  .The 
Japanese, who catch the m ajor share o f this species, have 
initiated self-im posed regulations in this fishery. Skipjack 
tuna, the largest com ponent (36.1%), is taken in large 
quantities in the three oceans. Judging from  biological 
data, this species appears to  be underexploited throughout 
most of its range; thus present production m ight be sub

stantially increased. A  possible exception to  this is in the 
western Pacific, where Japanese studies have suggested 
the catch m ay be approaching its u pper sustainable limit.

F o r the secondary m arket species few assessments of 
the stocks have been made. G ulland (1972) has comm ented 
briefly on some, concluding th at for bonito (40%  of 
the catch), catches are probably nearing the upper sus
tainable limit, a lthough lim ited expansion of effort is 
possible. F o r the o ther species effort can probably be 
increased substantially , and  catches should increase. 
G ulland estim ates that in the eastern Pacific alone the 
catches of frigate m ackerel may be increased to 200,000 
tons. Judging from  the w idespread distribution o f this 
species, the w orld potential must be considerably higher. 
A nother im portan t secondary species which can probably 
be increased substantially is black skipjack. Research is 
urgently  needed on these species to evaluate their 
potential. However, it should be em phasized that the 
dem ands for tu n a  stated by C hapm an refer to the  six 
principal m arket species and no t the secondary species. 
In  m ost countries the latter cannot be labelled tuna.

L ittle research has been done on the dynamics of billfish 
stocks. Fishing effort by longline gear, the m ain m ethod, 
has been increasing during the last few years, but catches 
have rem ained ra th e r steady. G ulland ( 1972) has suggested 
th at they are p robably  fully exploited and  increased pro
duction is no t likely. F o r some species in certain areas
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overexploitation has apparently  occurred (T ibbo and 
S reedharan 1972).

Present International Arrangements for the 
Scientific Management o f Tuna

Several international organizations are concerned with 
m anagem ent and  there are two whose sole function is to 
provide guidance fo r establishm ent o f  controls on exploi
tation .

I n t e r - A m e r i c a n  T r o p i c a l  T u n a  C o m m is s io n  (IATTC)

T he IA T T C  was established by convention between 
C osta  R ica an d  the United States of A m erica in 1949. It 
is an open-ended convention in which any sta te  m ay join 
whose nationals participate in the fisheries covered by 
the convention, providing acceptance is given by all 
m em bers. Five countries, Panam a, E cuador, Mexico, 
C anada, and  Japan joined subsequently. Ecuador w ith
drew  in A ugust 1968. The convention waters are referred 
to  as the eastern Pacific Ocean but are undefined in term s 
o f longitude an d  latitude. The species o f fish covered by 
th e  convention are yellowfin tuna, skipjack tuna, baitfishes 
used to cap tu re  tuna, and o ther tuna and  tuna-like fishes 
cap tu red  by tuna vessels in the eastern Pacific Ocean.

The IA T T C  consists of national sections, each com pris
ing one to  four comm issioners appointed by the m em ber 
governm ents. All decisions,resolutions, recom m endations, 
an d  o ther official actions o f  the Commission m ust be by 
unanim ous vote of all High C ontracting Parties. A 
C hairm an and  Secretary are elected a t annual meetings, 
which are  held at least once each year. A D irector o f 
Investigations is responsible fo r appointm ent and  direction 
o f  scientific and  technical staff. O f param ount im portance 
am ong duties of the IA T T C  is responsibility to m ake 
recom m endations, on the basis o f  scientific investigations, 
fo r action by th e  High C ontracting Parties to  keep the 
stocks o f fishes at levels of abundance perm itting the 
m axim um  catch  on a sustained basis.

The Com m ission initiated its research program  in 1950. 
T he staff set about collecting historical records o f catch 
and  nom inal fishing effort for the fishery, and  established 
a system  o f logbook inform ation with which catches and 
nom inal effort could be m onitored on a sem i-current 
basis. Such da ta  form ed the  basis o f  studies on the 
dynamics o f the fishery; they were supplem ented by the 
si if f ’s intensive studies on the biology and ecology of 
the m ajor tuna species o f  the eastern Pacific Ocean.

On the basis o f  these studies, estim ates were m ade of 
the sustainable yield o f yellowfin prio r to  overexploitation. 
(F o r skipjack tuna, the o ther species which was studied 
extensively, analysis indicated that it was not fully 
exploited.) As fishing effort increased in the eastern 
Pacific Ocean, overfishing o f yellowfin occurred in the 
early  1960s. C atch quotas were recom m ended but these 
w ere not im plem ented until 1966, The fishery for yellowfin 
tu n a  has been under m anagem ent since th at time. The 
m anagem ent p rogram  of the IA T T C  has been reviewed in 
detail by Joseph (1970, 1973). In sum m ary, the program  
is based on a general catch quota, to  be taken on a first- 
com e-first-served basis. The quo ta  is established each 
year, and applies only to the Yellowfin R egulatory A rea

(CYRA), established on the basis o f  inform ation concern
ing stock structure  available in 1961.

Since 1966 the fishery in the eastern Pacific has changed 
rem arkably and  the m anagem ent program  has also 
changed in an a ttem pt to  be responsive. The fleet has in
creased nearly  three times since 1966. Com petition has 
increased sharply and  the open season for yellowfin fish
ing has decreased from  about 10 m onths to less than  3. 
As com petition increased, a portion  of the overall quota 
has been allocated to  meet the needs o f countries with 
fleets having special econom ic problem s. Catch quotas in 
th e  C Y R A  have been increased experimentally, since the 
fishery is expanding geographically and is fishing on a 
larger portion  o f the population than  it had  previously. A 
m ajor problem  o f  the Com mission is related to distribu
tion of the catch. A ll fleets are growing rapidly, bu t the 
fleet of one nation (the United States of Am erica) com 
prises about 75%  o f available capacity and  captures 
nearly 85%  o f the catch from  the  CYRA . Developing 
nations m aintain th at under the present m anagem ent sys
tem  their tu n a  fisheries cannot develop, and  there are 
strong pressures for increased special allocations. As these 
allocations are established there is beginning to  be a shift 
o f flag vessels from  the nations with large fleets to  the 
nations with small fleets. Each nation  with vessels fishing 
in the C Y R A  is responsible for establishing and enforcing 
its own tuna regulations based on the recom m endations 
o f the IATTC. As vessels relocate in o ther countries the 
num ber of nations involved increases, along with p rob
lems o f im plem entation and enforcem ent.

I n t e r n a t i o n a l  C o m m is s io n  f o r  t h e  C o n s e r v a t i o n  o f  
A t l a n t i c  T u n a s  (ICCAT)

A convention fo r the establishm ent o f  the In ternational 
Commission for the C onservation o f A tlantic T unas 
(ICCAT) was signed in Rio de Janeiro  in 1966. Seven ra ti
fications were necessary to bring the convention into 
force, and these w ere obtained in 1969. T he convention 
waters comprise all waters o f the A tlantic  Ocean, includ
ing the adjacent seas. T he Com mission is responsible for 
the study o f populations o f tuna and  tuna-like fishes (the 
Scom briform es with the exception o f the families T richiu
ridae  and G em pylidae and the genus Scomber) and such 
o th er species o f  fishes exploited in tuna fishing in the con
vention area as are no t under investigation by another 
in ternational organization.

T he convention is open for signature by any m em ber of 
the United N ations o r  any o f its Specialized Agencies. At 
present there are 13 m em bers; Spain, France, Brazil, 
C anada, USA, Japan , M orocco, Portugal, Republic of 
South Africa, G hana, Republic of K orea, Senegal, and 
th e  Ivory Coast.

E ach of the  contracting parties is represented in the 
Com mission by not m ore than three delegates, who may 
be assisted by experts and advisers. Decisions o f  the C om 
mission are m ade by a m ajority of the  contracting parties, 
and  two-thirds o f the contracting parties constitute a 
quorum . R egular meetings are provided fo r once every 
2 years.

T he convention of IC C A T provides for research to  be 
accomplished through : (1) technical and  scientific services 
o f official agencies o f  the contracting parties and their sub
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divisions, (2) available services and  inform ation o f any 
public o r  private institution, organization, o r individual, 
(3) independent research (within limits o f  its budget) not 
accom plished under (1) and  (2). IC C A T m ay establish 
panels on the  basis o f species, groups o f species, o r geo
graphical areas. The Commission has established four 
panels: (1) tropical tunas, yellowfin and  skipjack; (2) tem 
perate  tunas (north), bluefin and albacore in the northern  
hem isphere; (3) tem perate tunas (south), bluefin and  alba
core in the southern hem isphere; (4) o ther species, bigeye, 
bonito , billfish, an d  others. Such panels a re  responsible 
fo r m onitoring populations of fish u nder its purview  and 
collection o f inform ation to do so, and  for p roposing  to 
the  Commission, on the basis of scientific evidence, 
recom m endations for jo in t action by the contracting par
ties. On the basis o f  scientific evidence the Commission 
m ay m ake recom m endations to the contracting parties, 
designed to m aintain populations at levels which will 
perm it the m aximum sustainable catch.

The IC C A T has chosen not to  exercise its op tion  to 
conduct independent scientific research. It has only a 
m inimal staff, which includes an Executive Secretary, an 
A ssistant Executive Secretary, and  a small num ber o f sup
porting adm inistrative and clerical assistants. A Standing 
Com m ittee on Research and  Statistics (SCRS) has been 
established to recom m end and guide research to be con
ducted by scientific organizations o f its m em ber govern
ments. T he SCRS has a num ber o f subcom m ittees and 
working groups, comprised of scientists o f its members 
and  outside experts, to examine special scientific problems. 
T o  date the SCRS has been concerned prim arily  with 
m echanisms for the collection of catch and  effort statistics 
fo r the m ajor tu n a  fisheries o f the A tlantic, and  with 
assessment o f stocks of yellowfin and  bluefin tu n a  in that 
ocean. A m ajor constraint on assessment of th e  stocks has 
been lack o f data on catch and fishing effort.

D uring  the 1972 M eeting a m inim um  size limit o f  3.2 
Kg was recom m ended for yellowfin tuna, but decisions on 
the need fo r minim um  size limits on bluefin and  catch 
quotas on yellowfin were not made.

I n d i a n  O c e a n  F is h e r y  C o m m is s io n  ( I O F C )

Two additional international organizations concerned 
with research, development, and  m anagem ent of all 
species o f fish within their geographical area o f  com pe
tence include tunas in their considerations. T he structure 
o f  these organizations is different from  the tw o tuna com 
m issions in that they are established within the fram ew ork 
o f the FA O.

The Indian Ocean Fishery Com mission (IO FC ) was 
established by the  Council o f FA O u nder A rticle VI-1 of 
the FA O Constitution on the recom m endation o f F A O ’s 
C om m ittee on Fisheries (COFI). M em bership is open to 
all M em ber Nations and associate m em bers o f the FAO. 
There are now 28 members. The lO F C ’s geographical 
area o f responsibility is the Indian Ocean and  adjacent 
seas, excluding the antarctic area. T he species o f  living 
m arine resources with which it is concerned are not 
limited.

The objectives of IO F C  are: 1) to prom ote, assist, and 
coordinate  national program s over the entire field o f fish
ery developm ent and conservation; 2) to  p rom ote  re

search and  developm ent activities in the area  th rough 
international sources, an d  in particu la r in ternational a id  
p rogram s; 3) to exam ine m anagem ent problem s, with 
particu lar reference (because of the need to take  urgent 
action) to those relating to the m anagem ent o f  offshore 
resources.

The Commission elects a C hairm an and  up to six Vice- 
Chairm en at the  end of each biennial session, but is not 
structu red  to support a research staff of its own. T o ac
com plish its tasks it m ay establish subsidiary bodies as 
well as call upon outside expertise. W ith reference to  
problem s o f conservation in the Ind ian  Ocean the IO F C  
has established a Com m ittee on M anagem ent charged 
w ith recom m ending, on the basis o f  scientific evidence, 
m easures to prevent overfishing. This Com m ittee has a 
w orking party  on stock assessment, in relation  to im m e
diate problem s of m anagem ent in the Indian Ocean, which 
has confined its activities to  tuna. On two occasions it has 
exam ined data in o rd e r to  assess the im pact o f  fishing on 
the stocks o f Indian Ocean tuna. T hough they were able 
to m ake prelim inary assessments, m eaningful analysis was 
impossible w ithout m uch im proved statistical data. The 
m ajo r recom m endations o f this group have been fo r the 
collection o f catch statistical inform ation.

I n d o - P a c i f i c  F i s h e r i e s  C o u n c i l  (IPFC)

The Indo-Pacific Fisheries Council (IPFC ) was form ed 
in 1948 within the fram ew ork of the FA O  under th e  p ro 
vision o f Article XIV o f the FA O C onstitution. Its m em 
bership is open to  all m em bers and  associate m em bers of 
FA O , and such nonm em bers as are m em bers o f  the United 
N ations. Its area o f  concern includes the m arine and fresh 
w aters o f the Indo-Pacific region; the species with which 
it is concerned are undefined.

T he term s of reference o f the IP F C  are  broad  and  in
clude: (1) to  form ulate technical aspects of problem s of 
developm ent and  encourage proper utilization o f living 
aquatic  resources; (2) to  coordinate and  encourage re
search and  dissem ination o f results therefrom ; (3) to  re
com m end and undertake developm ent projects within its 
m em ber nations; (4) to propose and  adopt m easures to 
bring about standardization  o f scientific equipm ent, 
techniques, and  nom enclature.

A  C hairm an and  Vice-Chairm an are elected a t each 
regu lar session of the IP F C  but no provision is m ade fo r a 
research or technical staff. T he IP F C  has established a 
com m ittee on tuna m anagem ent in the Indo-Pacific region, 
bu t a t present it is concerned with the western Pacific. 
L ittle has been accom plished by IP F C  with regard to  the 
assessment of tuna w ithin its region.

O t h e r  A r r a n g e m e n t s

Species o f highly m igratory anim als which spend only a 
portion  of their life within the territo ria l waters o f  a 
coastal state cannot be m anaged by the coastal state  alone 
because controls applied to  such resources when in terri
to ria l waters do not apply when the fish are on the high 
seas. The most effective m eans for m anaging resources 
w hich range over vast ocean areas has been through 
international conventions. Though m any o f these have 
been ineffectual, they provide the only exam ples of 
m oderately successful high seas m anagem ent program s in
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existence (C hapm an 1970; L agarde 1972). D uring the last 
tw o decades a large num ber o f fisheries comm issions and 
international organizations have been established, sug
gesting th at such bodies offer one o f the best m eans for 
dealing with in ternational fisheries problem s.

Comparison of Present Commissions

All four tuna bodies (IA TTC , IC C A T, IO F C , and 
IP F C ) are concerned with conservation of tuna and tuna
like species within their areas o f  geographical responsi
bility. T he IA T T C  and IC C A T  are  independent com 
m issions established by in ternational treaties and  are 
therefore responsible to  th e  contracting  parties. The IPF C  
and  IO FC  are  established within the  FA O  and  are  region
al bodies subject to  control o f  th e  FA O  C onference and 
C ouncil; their activities a re  carried  o u t th rough their 
p aren t body (C arroz and R oche 1967). T he IC C A T has 
an agreem ent which provides fo r appoin tm ent o f an FAO 
representative who participates, w ithout the right to  vote, 
in meetings o f the Com m ission and  its subsidiary bodies.

All four bodies are  sim ilar in th at their treaties and 
agreem ents contain no provision on their legal status, nor 
do they specify their capacity  under in ternational law or 
national legal systems to perform  their duties. This is com 
m on to all intergovernm ental fisheries bodies except one, 
th e  In ternational Council fo r the  Exploration  o f the Sea, 
which provides fo r such legal status and  capacity in its 
convention. T hough international fisheries bodies have 
no t been granted  legal status they have nevertheless been 
able to perform  legal acts necessary to  their objectives on 
an  ad  hoc basis, including contracts and  transactions re 
lating to the purchase of equipm ent, hiring  o f staff, char
tering  of vessels, and  leasing o f premises. However, there 
is no basis fo r these organizations to enforce their rights, 
and  in certain  instances th e  lack o f legal sta tus has ob
structed  the tim ely perform ance of their duties. Even 
though these ad  hoc arrangem ents have generally sufficed 
to  perm it operation  o f the in ternational bodies in the past, 
it would appear desirable th at conventions creating such 
bodies include a provision establishing their legal capacity 
to  perform  acts necessary to  accom plish these duties.

M ethods fo r funding the fou r bodies differ m arkedly. 
IA T T C  and  IC C A T  funds are  contributed  by th e  member 
governm ents in a  prescribed m anner. M em bers o f  IA TTC  
pay in p roportion  to  the am ount of fish originating from 
within the convention w aters utilized by each member, 
regardless o f who cap tured  it. C ontributions by m em ber 
states o f the IC C A T  are determ ined on the basis o f  catch 
and  utilization, and by m em bership on panels. The con
ventions o f IO F C  and  IP F C  do not provide for an oper
ating budget; these com m issions rely on the  FA O  for 
support.

W ith regard  to  comm ission staff, two kinds o f arrange
m ents have been m ade: IA T T C  has a  full scientific 
research staff, u nder the supervision o f a D irector o f  In
vestigations ; IP F C  has no staff except an  elected Chairm an 
and  Vice-Chairm an, and relies on com m ittees com posed 
o f m em ber countries to do technical w ork. Between these 
extremes is IC C A T  which has a perm anent secretariat to 
a ttend to adm inistrative m atters but relies on panels and 
comm ittees com posed of scientists from  national sections 
for research.

T here are  pros and  cons concerning scientific staff with
in in ternational fisheries comm issions. M ost o f these 
revolve about the acquisition o f basic data, prim arily 
catch  statistics, and  the conduct o f independent research, 
free o f national policies. A discussion has been presented 
in Joseph (1972a), who concluded that because o f the 
technological and  econom ic developm ent o f  the m ajor 
share  o f  the tuna-fishing nations, the w idespread distribu
tion o f the resources, fleets and  m arkets, the high-seas 
n a tu re  o f  the tu n a  themselves, and the success of fisheries 
comm issions with research staffs, commissions could 
attain  their objectives m ore efficiently if they m aintained 
independent research staff.

The four bodies differ regarding the geographic areas 
and  species o f fish for which they are responsible, as 
described in detail in foregoing sections. Thus the world 
oceans have been partitioned into regional areas for the 
purposes o f tuna m anagem ent. T he question is w hether 
this is the best way to  approach the problem .

Consider the distribution o f the anim als which are  the 
objects o f m anagem ent. Research has shown th at tunas 
are in general highly m igratory. A lbacore and northern  
bluefin tuna m ake transoceanic m igrations ; in 1 year alba
core  off the east coast o f  Japan  m igrate to the west coast 
o f N o rth  Am erica. N orthern  bluefin tagged off the eastern 
U nited  States o f  A m erica have been recovered in northern  
E uropean waters, in the Bay o f Biscay, and  off Brazil. 
C atch inform ation suggests th at albacore and yellowfin 
found in the southeast A tlantic  Ocean m ay occur la te r in 
the southwest Ind ian  Ocean. Skipjack tuna m igrate from 
the eastern Pacific, where they are only seasonal visitors to 
the central Pacific Ocean. R ecent studies based on genetics 
o f protein systems suggest th at a single skipjack subpopu
lation  occurs from  the  m ainland o f the Am ericas to about 
150°E, and a second subpopulation  from  there to m ain
land  China. Southern bluefin tuna are  a single, interm ingl
ing population distributed circum polarly  throughout 
the A tlantic, Ind ian  and  Pacific Oceans. Yellowfin tuna 
are m ore m igratory  than originally thought. Thus 
tunas do not recognize im aginary boundaries, and  those 
created  by the four comm issions are  not realistic for 
m anagem ent.

Problem s o f  im aginary boundaries can  include those 
in troduced by jurisd ictional claim s o f the coastal states, 
regardless o f the  b readth  o f such zones. T he anim als 
themselves do no t recognize these boundaries and  tuna 
conservation program s based on them  will not work. No 
unilateral or m ultilateral action taken within territorial 
seas, w hatever the breadth , will lead to  proper m an
agem ent. Therefore, in form ulating fisheries conventions, 
the convention area  with respect to  scientific research and 
m anagem ent should  include all areas within the range of 
the fish under study including, if  appropria te , the terri
to ria l w aters o f the coastal states. An exam ple is the 
IA TTC , whose convention waters a re  the eastern Pacific. 
I t  has already been dem onstrated th at for skipjack tuna 
certainly, and  fo r yellowfin tuna possibly, the  westward 
extent o f the convention waters does not include the  entire  
range o r population  o f anim als. T he southern  bluefin tuna 
will present even greater problem s if  it becomes necessary 
to m anage this species, because they comprise a single 
subpopulation  and  occur within the convention w aters of 
all four bodies. T he geographic areas o f responsibility
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need to be  based m ore on biological param eters and less 
on political ones.

N o t only are the  fish themselves highly m igratory but 
the fleets th at cap ture  them  operate over vast areas. In  a 
single year one vessel m ay fish in the Atlantic, Pacific, and 
Ind ian  oceans. W hen m anagem ent decisions are made, 
this great fleet m obility m ust be taken into account.

W ith regard  to  m anagem ent, only the IA T T C  has 
im plem ented a regulatory program . (The IC C A T has 
recom m ended a  m inim um  size limit for yellowfin tuna but 
this will no t becom e effective until 1973.) T he first step in 
im plem enting regulations is a recom m endation for m an
agem ent based o n  scientific evidence from the Com m is
sion’s staff. T he Com m ission recom m ends action to  the 
C ontracting Parties. The Com mission also actively seeks 
cooperation  in the conservation program  o f nonm em ber 
governm ents who fish for tuna in the eastern Pacific. Each 
participating nation  implements the regulations which 
apply to  their vessels. Responsibility for enforcing these 
regulations lies within each country. T una fleets are 
developing in m any nations who had  none o r sm all ones 
at most. As these fleets grow it becomes of trem endous 
im portance th at legislation and m echanisms for enforce
m ent be established by the countries. This is even m ore 
significant if  we no te  th a t the  T una C onventions Act of 
the U nited States o f Am erica states th at regulations for 
the control o f  tu n a  fishing in the convention waters shall 
no t be p rom ulgated  ” , . . p rio r to  an agreed date for the 
application by all countries whose vessels engage in fish
ing for species covered by the conventions in the regula
tory  area on a m eaningful scale, in term s o f effect upon 
the success o f th e  conservation program m e, o f effective 
m easures for the im plem entation of the Com m ission’s 
recom m endations applicable to  all vessels and  persons 
subject to  their respective jurisdiction. The Secretary of 
the In terio r shall suspend at any tim e the application of 
any such regulation when . . .  he determines that foreign 
fishing operations in the regulatory area are such as to 
constitute a serious th rea t to the achievements o f the 
objectives o f the Com m ission’s recom m endations.”

T he U nited  States is the  m ajor p roducer o f tu n a  in the 
Convention area, and  w ithout the participation of the 
U nited States there  could be no effective program .

T he establishm ent of national agencies to  enforce laws 
on a high-seas fishery such as tuna is complex and expen
sive —  so m uch so as to  im pede the entrance o f some 
developing nations into the tuna fisheries. Serious consid
eration should therefore be given to international enforce
m ent o r  inspection systems for tu n a  fisheries. How ever, it 
is m ost im p ortan t when considering establishm ent o f  such 
systems th at they be kept separate from  the scientific arm s 
o f comm issions, fo r when scientific and  enforcem ent 
functions are com bined, bo th  suffer.

Future Arrangements
In  the earlier sections o f  this paper it was shown th at 

the com bined catches o f  the principal m arket species of 
tuna have rem ained relatively constant recently though 
fishing effort has increased substantially. F o r some of 
these species catches have declined sharply over earlier 
levels. Sim ilarly, com bined catches of billfishes have not 
increased in recent years though fishing effort for them  has

increased, and  fo r som e billfish species catches have 
declined. W ith four research and m anagem ent bodies for 
tuna in existence, why is to ta l catch  stabilized and  the 
catch fo r some species declining? Som ething in the  p re 
sent institutional arrangem ents is inadequate. T he most 
obvious shortcom ing is a lack  of adequate d a ta  on catch 
and  fishing effort.

Statistics of to tal catch by species, and  estim ates of the 
am ount o f  fishing effort, in  term s o f days fishing, days 
absence, tons o f capacity a t  sea per m onth , etc., from a 
significant sam ple o f the fleet are  fundam ental to  the study 
of fishery dynamics. O f nearly equal im portance are 
sam ples o f length m easurem ents, which represent the size 
d istribution  o f the exploited population. T he IA T T C  
handled  this problem  with its own scientific staff, whose 
first task  was collection o f these data. T he o ther three 
bodies were not provided with research staffs. ICCA T has 
a perm anent secretariat which has m ade a heroic effort to 
com pile statistics, but a lack o f funds m akes the task 
nearly  impossible. T he IO F C  and  IP F C  have no staff for 
collection and  com pilation o f such data , and  assessment 
o f their tuna stocks has been impeded.

On num erous occasions scientists have stressed the 
need fo r adequate statistics for the tuna fisheries, and 
have predicted the difficulties th at would be faced w ithout 
them . A t the FA O -sponsored W orld Scientific M eeting on 
the Biology o f  Tunas and  Related Species, held in La 
Jolla, C alifornia, in 1962, a special working group was 
established to  consider the problem  o f catch and effort 
statistics. The group pointed to  the shortcom ings o f the 
then curren t collections and  suggested m echanisms for 
im provem ent (FA O  1963). T he Expert Panel for the Facil
ita tion  o f T una Research, established by FA O , has simi
larly  on num erous occasions pointed to the strong need 
fo r b e tte r statistical data (FA O  1964, 1966). Likewise, a 
group o f  experts discussing the dynamics o f w orld tuna 
stocks pointed  to the urgent need for m uch improved 
statistics o f catch and  effort (FA O  1968). All o f  these 
recom m endations were m ade a num ber o f years before 
the trem endous expansion o f the  w orld  tuna fleet took 
place, bu t little  was done. O nly now are political sectors 
recognizing the urgent need for statistical data. A  recent 
jo in t m eeting o f a Special Com m ittee on M anagem ent of 
Indi-Pacific T una  recom m ended that a staff of several 
professionals, plus supporting  staff, be established to 
ob tain  the  necessary statistical inform ation for adequate 
scientific assessment o f  tu n a  stocks in the Indo-Pacific 
region. A t the Second R egular M eeting of the Council of 
IC C A T , a  resolution was adopted  which pointed to  the 
deficiencies in A tlantic  tu n a  catch-effort statistics and the 
need fo r adequate funding o f the Secretariat to  collect 
better data . T he resolution recom m ended as an interim  
m easure th at m em ber governm ents assist in the da ta  col
lection by offering to provide technical experts to the 
IC C A T  Secretariat.

T he awareness that catch  statistical data are essential to 
the study o f tunas is gratifying to scientists, but this is only 
p a rt o f the problem . O f equal im portance is analysis, 
because it provides the assessments o f stocks necessary to 
recom m end m anagem ent m easures.

H ow  can present arrangem ents be modified to  obtain 
the objectives o f ra tional harvest?  O ne way m ight be to 
provide IC C A T, IO FC , and IP F C  with their own staffs,
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with sufficient funds and personnel to  collect and  analyze 
statistical da ta  on their fisheries. Before discussing this let 
us exam ine several points em phasized earlier.

T he to ta l catch o f  tuna is taken by approxim ately 40 
countries. O f these, two countries, Japan  and  the United 
States o f A m erica, take about 60%  and utilize about 
7 5 % ; six take nearly  85%  and  36 countries catch  the 
rem aining 15% . T una are wide-ranging, highly m igratory 
fish. They m ake transoceanic m igrations an d  do not 
recognize boundaries. Fleets that capture tuna are highly 
m obile; individual vessels can and  do fish tu n a  in all 
oceans during a single year.

C onsidering these factors, it would be redundant and 
econom ically inefficient for four bodies to w ork  on nearly 
identical problem s in isolation. A t a m inim um  these 
should  be a single entity responsible fo r collection o f sta 
tistical inform ation. This could be accom plished by the 
creation  o f a new body or by expansion o f responsibility 
in an existing one. Likewise, because the collection o f data 
and  its subsequent analysis are so closely interwoven, it 
w ould appear m ost practical that the sam e body do both. 
This was poin ted  ou t by the FA O group o f stock assess
m ent experts cited above:
"T here  is an  urgent need fo r an im provem ent in the statis
tics o f  to tal landings, species com position, an d  fishing 
effort. Because o f the nature o f the fisheries, long-range 
vessels and vessels landing in foreign countries, the collec
tion , tabulation  and publication o f detailed statistics 
m ight be b e tte r done for the world as a whole, ra th e r than 
for each ocean separately.”
The) go on to state:
"T h e  Pacific tuna fishery is based on the sam e species, is 
largely carried  out by the sam e countries (and indeed, 
often  the sam e vessels), and supplies the sam e m arket as 
the A tlantic  and  Indian Ocean Fisheries. It is therefore 
unrealistic to  consider any one o f these oceans in isolation 
as regards statistics, scientific research o r m anagem ent.”

O thers have pointed to the need fo r a m ore integrated 
approach to  the  problem  o f research and statistics. R o ths
child  (1970, 1973) has extended the need fo r such an in te
grated  approach  to all aspects o f  fisheries research and 
m anagem ent, including sociopolitical and  econom ic ones. 
H e has suggested th at we have not adequately recognized 
the  need to  develop techniques to handle these complex 
problem s o f fisheries m anagem ent. H e  has discussed 
system atic techniques for studying such problem s on a 
b ro ad  and  com prehensive basis. Such an approach ap
pears necessary to develop research and m anagem ent 
program s fo r tuna th at recognize the com plexity of the 
fishery.

All these facts suggest the need for a single body with 
responsibility for collection o f statistical da ta  on tuna 
fisheries o f the  w orld, assessment o f the condition o f  the 
stocks supporting  these fisheries, and  subsequent recom 
m endations for m anagement.

This concept is by no m eans new and has been discus
sed in detail by, am ong others, K ask (1969), Joseph 
(1972a), and  G ulland  (1972), and it form ed one o f the 
m ajor agenda items at the recent m eeting o f the F A O ’s 
C om m ittee on Fisheries.

Such an arrangem ent could be structured in a num ber 
o f  ways, but one which appears practical is to establish a 
scientific group whose responsibilities would apply to the

tuna fisheries o f the world, and w ould include inter alia: 
1) collection and  com pilation of basic catch-statistical 
data , size-composition data and o ther biological inform a
tion ; 2) scientific analysis o f such data to assess the effect 
o f m an’s activities on the abundance o f the stocks o f  tuna 
under study; 3) timely advice to the H igh C ontracting 
Parties on the  condition of the stocks o f  tu n a; 4) if and 
when m anagem ent program s are implemented, the cur
ren t (on a nearly daily basis) collection and estim ation of 
to ta l catch by gear, area, and flag, to establish closure 
dates, areas, and  o ther forms of regulations.

Such a scientific group would have to be funded and 
adm inistered by some political entity. T he scientific arm  
o f th e  body w ould need to be endowed with its own re
search staff an d  a sufficient budget to  carry  out its duties. 
Its responsibilities should include all species of tuna and 
tuna-like fishes listed in the FA O  Y earbook of Fishery 
Statistics which spend all or part o f their life on the high 
seas. Its geographic area o f  responsibility should be world
wide. Its prim ary  concern should be with the principal 
m arket species and billfishes; however, it could provide 
excellent background da ta  and guidelines for development 
o f  fisheries on the secondary species.

T he political body could be structured  in a num ber o f 
ways. It could be a num ber of regional groups, or a single 
body. The la tter would appear to be most efficient but 
m ay be m ore difficult to establish and adm inister. Its 
responsibilities would be to m ake recom m endations for 
m anagem ent to  the H igh C ontracting Parties on the basis 
o f advice from  the scientific arm . Its responsibility could 
include all the tu n a  and  tuna-like species wherever they 
occurred. Its m em bership would be open to  all nations 
who are engaged in tuna fisheries, and  not restricted to  the 
U nited  N ations o r  FA O  family of nations. The m ajor 
tuna-fishing nations, those capturing and  utilizing in ex
cess of, say, 75 % o f the to tal catch o f tunas, would need 
to  be members. The objectives of the political body should 
n o t be too restrictive with respect to conservation. For 
exam ple, it should not be lim ited to the a tta inm ent of 
m axim um  physical yield, but should be free to exam ine 
alternate forms o f m anagem ent which m ight be optim ized 
through consideration o f econom ic, social, and o ther fac
tors. This could include an arm  com posed of economists 
and  political scientists to advise the political body on such 
m atters. The political body should also be authorized to 
recom m end an in ternational inspection system or enforce
m ent arm  to facilitate im plem entation o f its recom m enda
tions fo r conservation.

W hether a form at for future study and conservation of 
tu n a  such as the one outlined above o r some other a r
rangem ent is instituted, it is clear th at som e alteration  of 
existing arrangem ents is required. It m ust be responsive 
to the dynamic na ture  of the fish themselves and o f  their 
fisheries ; it must be responsive to  the needs of the develop
ing tuna fishing nations and o f those already highly 
developed, and it m ust consider problem s of tuna research 
an d  m anagem ent over a broad tim e horizon.
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