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INTRODUCTION

Tuna research in the National Marine Fisheries Service, with the
notable exception of work on the Atlantic bluefin which 1s carvried on in
the Southeast Fisheries Center in Miami, Florida, has been the responsi-
bility of the Southwest Fisheries Center since 1971

At its laboratory in Hdﬂc]u1ug Hawmii, scientists ted by Director
Richard Shomura are SPGKTHG te determine the var#zn?:s that influence the
ecology of tropical tunas through their behavicral and phvsfaioglcal e~

sponses io envirowmenta? alterations under contro ?‘“ periwanrs, investi-
gating thermoreguiation in tunas through use of teienetty techniques; cal-
culating the caloric cost of swimming tuna at various velocities to con-
struct a balanced energy budget; studying the eticlogy of "burnt" tuna;
studying biolegical communities and deploying anchored floating objects

to aggregate skipjack and yellowfin schools; analyzing basic fishery statis-
tics on tunas, bilifishes and other important pelagic species of interest
to U.S. commercial and recreational fishermen to elucidate the biological
factors affecting fish population dynamics, biomass production and yield
pgteﬂtia1, monitoring tuna fishing activity; and preparing catch and effort
statistics and economic data on market transacticns.

%ome of the SC?@HLEf?Q achievements of the SWFC's Honolulu laboratory
in tuna research in past years 1ﬁa1uic the tfollowing:

el.ocating a concentration of large, deep-swimming tunas in an
equatorial band and determining their relationship to the oceanographic
and meteorological features of the Pacific Ocean.

eMaintaining tunas in captivity for extendcd period. The Honolulu
Laboratory was the first research laboratory to do so and even today, no
other facility in the world captures and holds skipjack. This development
has opened the way for the Honolulu Laboratory and visiting scientists
to conduct significant experiments on the behavior and physiology of
tunas including describing the visual acuity of skipjack tuna and kawakavia;
determining the byd“oaynam1cs of kawakawa and its effect on behavior; and
obtaining conclusive evidence that yellowfin tuna can physiolcgically
thermoregulate.

¢Elucidating the migration of the albacore and skipjack tuna in the
Pacific.

eldentifying the larvae and juveniles of yellowfin and skipjack tunas
and determining their distribution.

eProviding an estimate of the potential yield of the skipjack tuna
resources in the Pacific Ocean. The Honoluiv Laboratory studies have con-
tributed to the dramatic development of skipjack tuna fishing activities
in the western tropical Pacific.



zDeveloping anchored Tish aiﬂFPFaL'HQ sysitems in Hawail waters to
enhance COMMCYLE?T ahd recreational fishing success for pelagic fishes;
e.4., tunas, biilfishes, etc.

eDetermining the cause of "hg 1oyr0mufnq in skipjack tuna and
developing procedures to prevent th condition. The recomnendations
resulting from this study were inttrumen‘ 1 in reducing considerable
tosses to the Hawaii skipjack tuna industry.

fDeﬁavaninq the spawning hebits of albacore in the South Pacific
inciuaing a descriplion of the spawning sesson and major Jﬁavn ng crounds.

Tuna research at the La Jolla Laboratory is centered within the
Oceanic Fisheries Res ources Division, led by Dr. Gary Sakagawa. Work in
progress emphasizes population dynamics of tunas to determine the effects
of Tishing and to provide mapagement advice on tunas and billfishes to
U.S. delegations to internaticnal tuna mawaganert commissions: development
aind refinement of methods and technolegy o veduce further BG?QOT«; moy-
tal 1ty incidental to yellowfin tuna purse seine fTishing; oeierm1Watxun
of the status of do?phin stocks involved 1in the tuna fishery in the
eastern tropsca1 Pacitic, This Division also operates a fishing informa-
tion system for the eastern {ropical Pacific and west coast albacore
tuna fisheries and conducts research on the econgmics of tuna fisheries

The staff of the La Jolla Laboratery's Coastal Fisheries Resources
Division, in coo p@rat1uw with the fisheries oc;a:tments 07 the states of
California, Oregon and Washington {coordinated in part by the Pacific
Marine Fisheries Commission), with tne industry-fundad “merican Fishermen's
queawrh Foundation, and with scientists from Japan, Korea, Taiwan. and
Canada, carries ocut research on 0p9&ﬂ09,“ph10 1nteractxnvc nd the
quii&blT?Cy and vulnerability of albacore to the U.S. fishery.

Recent achievements in tuna research at La Jolla dnclude:

¢An order of magnitude decrease in incidental marine mammal mortality
as a result of the NWMFS program of innovative purse seine gear modifica-
tions and marine mammal releasing techniques developed with the cooperation
of the U.S. tuna purse seine fleet. Incorporation of these mortality-
reducing techniques and technology into purse s2ining operatioﬂs is an
important milestone toward the eventual qoa? mandated by the Marine
Mammal Protection Act of 1972 to reduce marine mammal mortalities incidental
to commerical fishing to insignificant levels.

eDetermination of the impact of incidental marine mammal mortality
on tne populations in the eastern tropical Pacific Ocean. This is a
critical regquirement of the Marine Manwa! Protectinn Act in order to
issue a permit to the U.S. tuna purse seine fishery for fishing for tuna
associated with marine mammals.

oDevelopment of a system for monitoring the fincidental mortality of
21 stocks of marine mammals on a weekly basis.



eDetermination of the status of albacore, yellowfin, skipjack and
bigeye tuna stocks of the Atlantic Ocean as reguived by the Standing
Committee on Reseavch and Statistics of the International Commission for
the Conservation of Atlantic Tunas to which the U.S. is signatory.

eWith scientists of the Far Seas Fisheries Research LQLoranwy of
Japan determination of the condition of the North Pacific albacere siock
and evaluation of the impact of the frcnerzc .

eProvision of technical JVB& e for asvelopment of & Figheries
Management Plan for Pacific billf

eContinuation of cooperative field studies with the American
Fishermen's Research Foundation which have yieided new knowledge ahbout

icific albacore resource. The albacore tuna off North America

the North Pa
apparently represent two inﬂope1ccnt and geocgraphicaliy sseparate groups

with apparent different migration patterns
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STATUS OF NEGOTIATIONS
X

T HCERNING A REPLACEMENT ORGANIZATION
FOR THE INTER-AMER T

COop
CAN TROPICAL TuNA COMIGISSION (IATTC)

o

Efforts to renegotiate the Inter-American Tropical Tuna Cenvention
(ir force since 1949} to ailow Tor historical demands of the coastal
State members of the IATTC for coasgtal state preferecnces in the form of
increased guaranteed allocations of the resource continued in 1978, Until
recentiy, these demands were successfully met throuch a series of compro-
mise arrangements which allowed for closed season vescuvce aliccations
for developing countries based on hardship criteria. Dissatisfaction
with these arrangements and changes brought about by adopiion of extended
fishery legislations culminated in 1977 with Mexico and Costa Rica
announcing their withdrawal from the IATTC. In September of that year
a meeting of Plenipotentiaries to develop new conservation and management
arvangements for tune in the eastern tropical Pacific was held.

During the last two years the U.S. Government has responded to these
developments by producing a series of options and working papers. These
papers have attempted to develep a U.S. position which would minimize
the impact of any new arrvangements on the U.S. tuna {leet but which would
be responsive to the issues raised by the coastal states.

Efforts to recolve the issues within the context of the present

IATTC (a strategy preferved by the United States) continue to be unsuccess-
ful and it is now apparent that continuation of a menagement and conserve-
tion regime for tupa in the eastern tropical Pacific will depend on the
negotiation of & new treaty which includes as a minimum provisions for

an interngtional Ticensing scheme, a system for ailocation of the resource
to the coastal states on the basis of some form of coastal state preference
and an internaticral surveillance and inspection system.

With input from scientists at the Scuthwest Fisheries Center, the
U.S. has now drafted its own proposal for addressing the issues. These
papers include the tuna and marine mammal conservation and manacement
principles and annexes on allocation of the tuna resources, an interna-
tional surveiilance and inspection system, tuna/porpoise research and a
Vicensing scheme.

While U.S. industry representatives have agreed that an international
Ticensing scheme which guarantees access to the resource throughout its
migratory range in exchange for payment of uniform and reasonable fees
to the international organization is a practical provision in any new
arrangement, their veaction to the development of an 21location scheme
has been mixed. A number of models for devising the allocation of the
eastern Pacific regulated tuna resource have been developed and discussed
within the U.S. delegation with inconclusive results. Regardless of the
criteria employed to develop an allocation system, the amount of regulated
tuna available to the U.S. fleet for capture during the open season will
be reduced from the amount available under current arrangements. The
negotiation of an allocation scheme acceptabie to all participants is
Tikely to be the most difficult of the issues to resolve.
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March 7-8. 1970 in Mashington, D.C. to discuss
fssues in the eastern Pacific tuna negotiati

negotiations remains despite efforts te res e differences. Sub-
stantive proposals introduced by the Hexican d gation on the guesticens
of guaranteed allocations of yeliowfin tuna to coastal statez, the last
trip, end special aliocations ©o dthd“‘n;ng‘d VesseEl s

quate by the U.S. cdelegation 1n msati

D
o
(D

215 were judged inade-
as of the U.S. tuna fleetl.

As of this writing (May 3-4, 1979), U.S.-Mexico bilateral/fisheries
consultations are underway in Mexico City where several options regarding
the U.S. position on the subiect of the guaranteed annual allgocations of
yellowfin tuna to the coastal states under a new eastern Pacific tuna
treaty wiltl most » uuabEy be presented by the U gaticen. Izadore

De
1

S, dete
i

Bavrett, Center Diractor, is gﬁ"ving as a scientific advisor to the U.S.

?
dhleﬁduxoﬂ at these 'oikﬂ‘

TIONAL COMHISSION
TURAS

As & mem é v of the International Commission for the Censervation of
Atlantic Tuna the U.5. has dirvect responsibiiity for Atlaptic tuna
stock assessmer t work and-for tuna managenent recommendations. The Come
mission has been in existence only since 1969 and during the initial years
many of its activitis cewtered ar)udd administrative and organizational

arvangements. With uime the facing the Commission have become
increasingly complex and an cs¢9v1 to resolve some of these problems
was the principal reason for the First special meeting of ICCAT held in
Madrid, Spain, Nevember 6-21, 1978.

The special meeting was preceded by a meeting of the Standing Com-
mittee on Research and Statistics (SCRS) which met from November 6-15.
SHWFC scientists attending thet meeting were 1. Barvett, Center Director:
Dr. Gary Sakagawa, leader of the Tuna Resources program; Dr. N. Bartco,
fishery biologist; R. Rinaldo, Fishery Biologist; and heading the U.S.
scientific delegation, Dr. W. Fox, now Director of the Southeast Fisheries
Center 1n Miami.

Scientists from 12 of the 18 member countries attended the SCRS
meeting, reviewed 106 doc umewis) ard usad the information to determine

the current stetus of tuna snd billfish stocks in the Atlantic.

The SCRS found that yellowfin tuna stocks were heavily fished,
particularly in the eastern Atlantic Ocean where recent catch increases
resulted from offshore exdeCTcn of tha fishing area. The result of
further geographic expansion is uncertain, but future catch Tevels will
be influenced by mortality of small yellowfin tuna, which currently appears
to be high. The SCRS recommended firm application of the 3.2 kg minimum
size regulation.

The SCRS judged that skipiack tuna stocks had a larger potential
catch than the record high of 118,000 metric tons cbtained in 1977,
although the status of the stocks is not clear.
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The status of the yellowfin tuna stocks was investigated by Coan
and Dr, W. Fox, now Dwxcrto. of the Southeast Fisheries Center in Miami.
In their paper, “A production model analysis of yellowfin tuna. (Thunnus

ays ks in the Atlantic Ocoan« 1964-1977," production model

arformed to determine how the status of stocks were affected
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BILLFISH PARAGEMENT PLAN

Under the Fishery Cunservation and Management Act (FCMA) of 1976,
w8 has assumed thﬂ responsibility to regi fate bitifiches dn the
'shery Conservation Zone »*”)0 HUwQJQ" U.5. mgungorcﬂt ,uLhQ ity

b
P s
does not extend Lo tunas, u¥i many policies attractive from the standpeint
of

i

controliing billfish harvest also effectively regulate tuns fishing,
n contravention of the Ffﬁﬁ

The FEMA essumes the relevant

so that U.S5. ma .V}O;L potiey can nge
needs and protect U.S. interests. £
pceanic Cﬂl!kﬁ: the 4&0C”J ] ‘G

)

a te sycent of the total
d?CLidﬂ, and many axperts n
oceanic species would

!.

hest

o
L

In compiiance with the FCMA whi - for deve opm@hk and imple-~
mentation of fTisnhery Managemner tan H a start was made in early
1978 on the préaaraﬁeﬁﬁ ot >h a plan for Pacific bilifishes and shark
by the Western Pacific %sC%avv Management Council and the Pa 5
Hanagement Council for the entive Pacific areas of United St
In addition to the species of bitifishes and cceanic shavks,
specias, the wahoo and dolphin are included in the Plan., since t
species are taken conc urfvv*‘y with bitlfish and shavks on Tonglin
gear in the central and western Pacific FCZ.

SHFC menbers on the te“m“ are: Mp Adams, R. Mendelssohn, 6. Sakage
R. S““mura‘ d. Sauire, Jd. b
responsibility for inteor:
LLSLQW( Puc7f : Team.

therall, H. Yoshida and H. Yuen. The primarvy
ng the two plans nas been assigned to the

e

there are several major issue
1o address. There are seo117¢dih
ested parties involved

ted FMP wi i1 attempt
needs of the inter-
T f1sher1ef as opposed to those

£ [V
invoived in the central and w&sterﬂ Paci?1c fisheries. Along the mainland
west coast and about the Pacific isiands there are both commercial and
recreational fisheries for bill1fish and sharks. The major species caught
cgasv recreational rod-and-reel fishery is the striped

martin. Swordfish 1 be sold commercially while striped marlin cannot,
and the swordfish is uJWmLV<§d]]V fished using harpoon gear. About the

Pacific islands both recreational rod-and- reei and commevrcial rod-and-ree

i

by the U.S. west
£
i

¢
9

Loy W
and Tengline fisheries take all species. The blue marlin is a maior
recreational rod-and-reel species about the Hawaiian Islands ard Guam.
In addition, the foreign longline fishery for tunas and bilifich operates
within the U.S. FCZ in the central and western Pacific and captures a sub-
stantial number of bil1fish, shark, wahoo, and dolphin fish.

C
I8
n
S

The social and economic problems of the commercial and recreational
fleet off southern California are complex. The major conflicts involve
the coastal managesment philosophy of the highly migratory billfishes and
on the use or non-use of aircraft spotting in commercial swordfish fishing.

20



Regarding the latter point, current California requlations prohibit the
use of aircratt fn @r@** to vaduce the efficiency of commercial fishing
and increase the conpetitiveness of vecreational fishermern.

2stern Pacific the Qp””at;m} of extensivé foreion
i; one of the maior Qr@e eins . chaﬁ3ﬂ1n%
na related pelagic species indiscriminately.
uhﬁ target spec ﬁ,ara are arveas in which
citically on bi Fishes and
sh& Plaw ave taken qua¢
o 3

o

|
‘kf?*ﬁntai¥y lu

h dratt of o Bil1fish Plan has now been completad fo
sentation to L%a Western Pagific Fisheries Council in '

crde

Among the ?$5tuv‘c of the draft plan are an economic descr
gnalysis of domestic user group Hawaiian lslands, A
] _

werie
Samca, Guam, and the a}chh.n il a8 3
mation on qeﬂ"“a? b: : ment, i P
ef the severel spect nd estin f ¢
status reiatfve to ¥ v s in CPUE, ate cate ch

recreational-commercial and craati
indicates substantially nore bi117ish being caught Lhaa
estimatad.

Pacific Council Bilifish Plan Develonment

On beginning the development of a FKP for billfish in early 1978,
the Plan Development Team, with the apw““u;}  the Council designated
objectives relative to conservation and minagement, encouracement of
international agrecments, premotion of aUmefsc comnercial and recrea-
tiona& is n;nq pro oviding Tor a continuing optimum yield and encouraging

the development of fisheries which are currently underutilized.

An econemic and sccial profile of the Califernia swordfish fishery
was developed under COﬂtV&CLD This profile outlined many of the economic
and sociatl conflicts among variocus groups in the swordfish fishery.

In Yate April 1979, the Pacific Council published and dist

‘ (Pawt I -~ Bilifish) of the FMP. T
i

the public the first draft 118 f
will be Tormally presented to ths Cuu1r11 in May 1979.
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EASTERN PACIFIL -~ SOUTHERN CALIFORHIA
g RUET

SH FISHERY

Swordfish
Catifornia Daope
indicate & %&5@
(1,609 metric

i
I
record high

~00 pcuaﬁﬁf made in 1040

Aostart on at-sea sampling was made in 1678 by tne Hational Mapine
F%ghwri 3 i i th progrom which began on August 25,
19758, o 1S aboard cooperating :wordx;QH vessels
e Tigk fTor mv*;zdvﬂ*r:c and biclegical data.
The 251 ith 2 range in Mﬁ:fhi Trom 137
to 4 i ms?c* was 1.7 te: 1. Data

3T

program was begun as
gine w"%mﬁ wWith the cooneral
Goamefish Asseciation.

, b . Fishe Center, marire anolers
tagged 1‘ (WO'f:£i ?; uthern i:‘i? ria from late August through
October,  OF thess tags, ¢ vered Dy commercial
Fisnermen, a 49% recovery ra 8 in ame ge
area as the tish were tage
di tanr s from tag to recop
to about 30 miles.

':Ca PYBLS,
with times—ntes
tore point range @

Preliminary results from t
within the area inten dshing, &
exists for swordfish observed at the sur

PACIFIC ~- BILLFISH ANGLER SURBVEY

?077 was the eighth year of the Pacific billfish angler survey con-
ducted in the Pacific to determine the trend of bil sh f75L1Vq in terms
v i sh ocat

of catc1 per ar
survey is condu
Association.

i
gler Ody for the major ions. The

i
cted in coopera t;on with the Internat

Mavine game Tish analers Who Tished in the Pacific éurzfﬁ 1977 were
asked to compiele a posteard form giving the number of days they Fished
for bitifish, by quarter of the year, and the number of bLil1fish caught
(Tanded oy released by quarter).
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lﬁ?%ﬁ? suryaey data show 10,687 angler davs, an
v odays zfpnrae* in 1976 ard the 7,303 angier

ovte ﬁaﬁba$ of Wity 1877
40, up Tirom i 19760 The te
roangler /7 was .38, or h
stightiy o that observed in

fishiry mﬁ{ is approximat

survey, elow the 1969~77

B oveview
issied antuall

f{{:}
o)
e

Since 1954, bitifis s been tagoued by cooparative marine gamefish
tagging programs in wmony i masor Lpor szs%;ﬂg ar of the Pacific.
Major locaticns of tagging have been aif qouxhavn ﬁa%%?&rni&ﬁ Baja
Californiec and maintand Mexico, Panama ﬁu%t =1ia.  The miarine gamefish
taguing program is curvently su ted ional Fi ik
Si?\i?@ in cooperatior he 15 t

o

R e

49 se O
f QTi Becauze the tagginu ot b
supporied by lew South Wales Fish "
at the Southwest Center for black warlin tagging is decreasing. However,
the total number tagoed is estimated to be between BGOwEDO in 1975 The
total number of fish of all species reported tagged bv c £
: i

anglers in 1978 was 1,349, an increase of 227 fi

Fﬁnpw1c=ﬂq ’] 44 o
tages for the

ack marlin
tatypterus), 217 tagged
(2~8%); qwurdii

e (
ged. Tag totals
& {1a

]

Recoveries of tagged bilifish reporte
G

[RE14 t 250 11
Center in 1978 (Januvary 1-December 31, iij) totaied 26, 7 movre
7

recorded in 1977.

Recoveries by species and area are: black mariin, 9 recoveries in
the Coral Sea; striped marlin, 3 recoveries, one at the mouth of the Gulf
of California, Mexico, and two from southern California, U.S.A.: one
sailtish from the tip of Baja California, Mexico; and 6 swordfish off
southern California. U.S.A.
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f*"*;"}u ratures
S wit Tast Yong encugh to

© the Tigh died bafore or during arature change Trom 25°¢
LQ ‘G ii the latlter being the test temperature., Experiments weve con-
ducted on 10 fish during the menth of July sy?S; all were unsuccessiul.

theis wes observed in the
tenperatures

N ete
ol
o 2
o
b
o
g

required s ela-
Lxcﬂshxp en

g
H

mined (Megr » Compare for
continuot mring and hydrgstatic n”uflib%ium wid
fishes Bull., .. 71:337- JJC) but these zen
@Xpu?;Mc? ver it the experiment pre s
wWwill be used to vary ns Tungste: 5
fign in depsity (3 vely inexpe

15

]
Feactive of meta
weights will be forc

£ s,

§ oy /L ite

e sotd PHVTV“L*

S S
o LUNE pPrio

““Gh with
Aol oy S
[ 35 C{)}

855 ‘63
(ll’:f,. 20, \?% 5

S sustoin-
ry
0
Table 1
Fleh Tunpsten Obheerved spued {cn/s) Theoretical
lenpgth  welight weight No. of min. speed Percent
(em) (i) {2} observations X SD {cm/s) change

5.49 71.2 ~22
42.5 1,381 O 250 59.26 6.23 70.4 ~16
54 7.18 65,5 +13

o~
<

L
et

-

-l
LD
=
s}
e
£ -
Lt
(%]
U
P2
O

4£3.7 1,450 183 318 91.60  5.2% 6£9.9 +31

42.8 1,197 244 11 109.00 3.92 65,1 +67

Using Magnuson's methods minimum hydrostatic sveeds have also heen
caleulated for ecach fish., Theoretical swim speeds of the centroi fish were
about Z0% above those ohserved. Nevertheless, it is clear that density s

4
e

1
divectly proportional to swim specd. The ves o1
DN

increase of only 20.3% produces at Teast a swim spee
the speed predicted as the wminimum hydrostatic equili

ow that a dvng ity
d increase of 67% over
ibrium speed
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