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Tuna research in the Na ti.onal MilrJne :Ffs.hert~ Ser:MiJce, wjih the 
notable exception of work on the Affai ·c bl~fin ~ch·i.'ft;~arrled on 
the Soutbeas•it Fisheries Cen'ter in Mi a·. FloY:1ri1da, ha1~"beeti;;;fhe rt!sponsi 
bi 1 i ty of the S~ii:rthwest Fi sherigis Center sHw~i~. l 97:Ja~:!: •>;?::!':' •:iii;:: 

•I 

. At its 1aboraJor.v. in Hdi'i~lultJ,1:, Hawat1, sci~~fti.~ts J~t.l,:by :' . 
Richard Shomura are s.eeking to de~~lfo~:>the variablBS':;i]~fiat inf ti'ence the 
ecology of 'tropical fonas through their.he't-1avl(l).ril a11d I3hys· logicat:.)"e-11 

sponses to environmental alte,y-q.tions under controll~~:/~xp~ ents:; investi .. 
gating thermoregul a:ti on in ttinas t~ir•qiagh use,of t~lI~i'l1etry echniqu.~s; ca1-
culating the ca 1 oric cost of sw·immi~;g turi,t:1~:t va1~•~11;lus velocities to .cortt 
struct a balanced energy budget; studying the etiblo9:1 of ll~iillrnt" tuna'; 
studying biologkal communitie,i .and deploying anchor~>floaifij'n:g objects 
to aggregate ski pjack and ye1lowfi n SfWlO,Oh ;< i.r\\A1yz •• si.c fEherystati s-

Iti cs on tunas, bill fishes and other impo~tant ~~lagic cies of ir:iiterest 
to U.S. cornmerc-ia1 and recreational fishermen to elucidate toe biol'ogtcal: 
factors affecting fish population 9ynami cs, pi?mass •• pductJ:on and yie1 d 
potential; monttoring tuna fishin~:r'stttivtt,~'r':i:111:d g . ,ting catch ar:r~:iiaiffort. 
statistics and economic data on market trtuWsacti~;rii•:S. 

Some of the scientific achievements of the SWFC 1 sHono1ulu 1 abor.atory 
in tuna research in past years include the following: 

eLoca ting a concentration of large, deep-swi111:nit1{t tunas in an 
equatorial band and determining their re1at:ions.hip to the oceand:graphic
and meteorologica1 features cf the Pac•ific Ocean. 

0Maintaining tunas in captivity for extended 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 sciet1tists 
to conduct significant experiments on the behavior and physiology of 
tunas including describing the visual acuity of skipjack tuna and kawakawa; 
determining the hydrodynamics of kawakawa and its effect on behavior; and 
obtaining conclusive evidence that yellowfin tuna can physiologically
thermoregulate. 

@Elucidating the migration of the albacore and sidpjack tuna in the 
Pacific. 

•Identifying the larvae and juveniles of yellowfin and sldpjack tunas 
and determining their distribution. 

0Providing an estimate of the potential yield of the skipjack tuna 
resources in the Pacif"ic Ocean. The Honolulu Laboratory studies have con­
tr·ibuted to the dramatic dev,elopment of skipjack tuna fishing activities 
in the western tropical Pacific. 
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oDeveloping anchored fish aqgregating systems in Hawaii waters to 
enhance co1nmercial and recreational fishing success for pelagic fishes; 
e.g,. ~ tunas, bi"!lfishes, etc 

lie Deterrni ning the Cc-\USe of 11 honeycombi ng" ·in skipj ack tuna and 
developing procedures to prev(-::nt tl"i-is conditfon. The rE'commendat·ions 
resuHing frorn this study were ·instrumental in,teducing considerable 
1osses to the Hawai-i skipjack tuna industry. 

r.;[Jeter,rdrring the sp,3•,,mh,g hab-its of afoacoc,:::, tr1;1 South Pacific 
including a description of the spawning seasbn a;d ~1jor spa~ning grounds. 

Tuna research at the La .Jolla Laboratory ·is centet,"d viithin the 
Oceank Fisheries Resources Di vi siGn, 1 ed by Dr. Gar Sakagawa. Hork in 
progress cmphas·lzes populatfon dynamics ofrltunas to ·-errntne the effects 
of fishing and to provide management advice on tunas andbillfishe1~ to 
U.S, delegatfons to inte'rnatfonal tuna management comntiJ$:tons; deve"loprnent 
and refinement of methods and teciv101 oglf to recluc urfhei' pqrpoi se mor-
tal Hy ·incidental to yenowfin tuna pufte sefr1,'? f ing; determinati0:-1 
of the status of dolphin stpcks invo·lved in the... fisrtsX'Y h1 the 
eastern tropical Pacific. This Dl ··sion also op rates rll:!iifishing i Jton;1a~-
tion system for .the eastern tropi Pacifi cQ:ast a1ba ·e 
tuna fisheries and conducts research on cJtiol'fties.m of tuna fis ieri es, 

The staff of the La lJol'la Labora. CQastal Fisheries Resources 
Divis"ion, in cooperationw:fth the fiJ1l,n,er es cfopartments of\the stat.es of 
California, Oregon and Wi:lShiJlgton (coordinated in pc.>:rtby the Pa1<:>trlt 
Ma.rine F·ishcr·les Comm·issfon), with th(~jnclustry-irc.n ;\merican Fishermen's 
Rc~search Foundation, and v1ith sctentisls from Jupa or2a, Ta'iwan, and 
Canada~ carr·les out research on .bce0nograph1c interactic,·is a11d the 
availab-ility and vulnerability of albacore to the U.S. fishery. 

Recent ach·ievements in tuna research at La Jolla inc1ude: 

eAn order of magnitude decrease in incidental marine mamma·l mortality 
as a result of the NMFS program of innovative purse seine gear modifica­
tions c,nd marine mamma·I releasing techniques deve1oped with the cooperation
of the U.S. tuna purse seine fleet. Incorporation of these mortalHy­
reducing techniques and technology into purse seining operations is an 
important mi"iestone tov:arc! the eventual goal mandated by the Marine 
Mammal Protection Act of 1972 to reduce marine mammal mortalities ·incidental 
to commerical fishfog to insignificant levels. 

•Determination of the impact of incidental marine mammal mortality 
on the populations in the eastern tropical Pacific Ocean. This is a 
cr·ltica·1 requirement of the Marine Marnma·1 Protection ,;ct in order to 
issue a permit to the U.S. tuna purse seine fishery for fishing for tuna 
associated with marine mammals. 

oOevelopment of a system for monitoring the incidental mortality of 
21 stocks of rnc.1rfoe mammals on a v1eekly basis. 
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;Determination of ~ne·itcit~s ~t''albac'qre, yeH'owfin, sfi:p_:f;ck a'tlti 
bii@ye tuna 'stocks>nt t,n:e Atlantic Ocean as,;;(l'.l~tt:ict:~d by tihf Standing .· 
Committee on Research and Statisti·os of the fnternational•>Commissio.n for 
the Conservation of Atlantic Tunas to 11hicl1 the U.S. ·ls signatory. 

@With scientists of the Far Seas Fisheries Research laboratory of 
Japan detennination of the condition of the North Pacific albacore stock 
and evaluation of the imp~ct of the fisheries. 

•Provision of technical expertise for development of a. Fisheries 
Management Plan for Pacific billfishes. 

e;Continuation of cooperative field studies with the American 
Fishermen 1 s Research Foundation which have Yie1d~J new knowledge ~bout 
the North Pacific albacore resource. The albacore tuna off North America 
apparently represent two independent and geographically separate groups
with apparent different migration patterns. 

May 1979 
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IN SUPPORT OF EXISTING INTERNATIONAL AGREEMENTS 



ST1UUS OF NEGOTII\TIONS CONCERNl. fa, U\CEMENT ORGJ\NIZF\TION 
FOil THE HHER-AViERICP.N TROPIC/\L TUilA COViHISSION ( H\TTC) 

Efforts rcneooti ate the I nter-AnK:l'i can Trop·i ca·1 Tuna Convention 
(in force since 1949) to anow for historica1 dema.nds of the coastal 
State m<imbers of the I/\TTC for coastal state preferences in the form of 
incr(::a',;cd gua a.1locat:lons th(:; resource continued in ·1978. Untn 
recently~ these demands were successfully met through a series cf compro••
mise arrangements which allowed for clos2d season resource allocations 
for d(~ve1oping cotmtrfas ba.s:~d on liarcislrin u·i a. D·issa·t:isrriction 
with ari~anqernents and cha.noes brm.:c:1t about bv .adoption of extended 
f-ishery legislations culminated in 1977 with Mexico~ and Costa Rica 
announcing their thdrawa 1 from IATTC. In September of that ye,1r 
a meeting of Plenipotentiaries to develop new conserva on and managrment 
arrangements for tuna in the eastern tropka.l Pacific was he1d" 

Du ng 1ast tv✓o rs the U.S. Government hris rosponded to theS('
deve l opr,ients by producing a ser·l es of oµt'i ons and vwrki ng papc:•rs. These 
papers have attempted to develop a U.S. position which would minimize 
the i ct of any new arrangements on the U.S. tuna fleet but which would 
be responsive to the ·i ssw:.s ra. i sed by coas ·1 sta. 

Efforts to rcso·1 ve the ·; ssues within the context of the presrnt 
.... TA-1·1·c ("'' C'+'-":1·/·c,g\t.:,:,, i.., ,-_,•,c,1'"e1'1~,.,;j··j~} \;:;. ,_.. '1·"1y.., tho,, . '\..;;: U'"1'J: l 

t"'(1 s·,
L,O. 

..,,,.u<:.t.,. ...,, ..... \I c•n1·1·t'··'.\~> ,, ( ·1""'{ ,.,..}, C 
·1·0 
~· 

'o.e !lt,~LJCce<:<:; ..l .... , (..,•._,,\A ~ C. ./ 
' ' ',,.:, I ~ .,.,, ' ,,. .._, ..,. 

ful and it is no~ apparent that continuation of a m2nagement and conserva­
tion regime for tuna in the eastern tropic0l Pacific will depend on the 
negot-fatfon of a nf;\'J treaty i,;il·kh includes 1;.\s a minimum provisions for 
an internation;:d ·11censing sd1:.:-::1n,;1, a system f,)r anoui.t'ion of the resource 
to the coastal states on the basis of some form of coastal state preference
and an internation~l surveillance and inspection system. 

With input from scientists at the Southwest Fisheries Center, the 
U.S. has now drafted its own proposal for addressing the issues. These 
papers inc'lude the tuna and marine mammal conservation and management
pr-inc-ip1es ,rnd annexes on anoca.t'ion of the tuna resources~ an interna­
tional surveillance and inspection system, tuna/porpoise research and a 
licensing scheme. 

1✓ hile U.S. industry representatives have agreed that an internationa-1 
licensing scheme which guarantees access to the resource throughout its 
migratory range in exchange for payment of uniform 2,nd reasonab·le fees 
to the international organization is a practical provision in any new 
arrangement, their reaction to the development of an 2llocation scheme 
has been mixed. A number of models for devisinq the allocation of the 
eastern Pacific regulated tuna resource have be~n 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 
negot·iation of an allocation scheme acceptable to an participants is 
likely to be the most difficult of the issues to resolve. 
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Delegations from Mexico, Costa Rica, and the United States met 
March i'"8, 1979 '1n Washington, D.C. to d·iscuss posit-ions on tiv: remaining 
issues in the eastern Pacific tuna negotiations. The impasse in the 
negotiations remains despite efforts to resolve the differences. Sub­
stanti'Je proposals introduced by the Mex."ican delegation on the questions 
of guaranteed allocations of yellowfin tuna to coastal states, the last 
trip> and specie.ti aTiocations to c1-isa.dvantc1ged vesse·ls were judged inade­
quate by the U.S. delegation in rm~eting th:~ needs of the U.S. tuna fleet. 

As of this writing (May 3-4, 1979), U.S.-Mcxico bilateral/fisheries 
consuHatior:s are underway in Mexico City where several options regard·ing 
the U.S. position on the subject of the guaranteed annual allocations of 
vellowfin tuna to the coastal states under a new eastern Pacific tuna 
treaty vrl1l most pi·obab·ly be presented by the U.S. delegation. Jzadore 
Barrett. Center Dir~ctor, is serving as a scientific advisor to the U.S. 
delegation at these talks. 

THE FIRST SPECIAL MEETING CF T!lE INl ERNJHIONAL COMMISSION 
FOR THE CONSERVATION Of f.\.TLANTIC TUNAS 

As a member of the International Commissfon for the Conserv:ltion of 
fltfantic Tuuas, the U.S. has c!irect responsibility for Atlant'ic tuna 
stock assessment work and fm~ tuna manage,n&nt recorr:-menda ti ons. The Ccm-
mi ssion has been in existence only since 1969 and during the initial years 
many of its acth!ities centered around administrative and organintiona1 
arrangements. \.;-ith time the i~sues facing the Com11ission have became 
increasingly complex and an effort to resolve some of these problems 
was the principal reason for the first special r,,eeting O'f ICCAT held in 
Madrid, Spain, November 6-21, 1978. 

The special rneetfog was preceded by a meeting of the Standing Com­
mittee on Research and Statistics (SCRS) which met from November 6-15. 
SWFC scientists attending th?t meeting were I. Barrett, Center Director; 
Dr. Gar_y Sakagav.ra, leader of the Tuna Resources prograrr.; Dr. N. Bartoo, 
fishery biolog·ist; R. R-lnaldo, Fishery Biologist; and heading the U.S. 
scientific delegation, Dr. W. Fox, now Director of the Southeast Fisheries 
Center in Miami. 

Scientists from 12 of the 18 member countries attended the SCRS 
meeting~ reviewed 106 documents, and used the information to determine 
the current status of tuna and b11lfish stocks in the Atlantic. 

The SCRS found that yellowfin tuna stocks were heavily fished, 
particu1ar1y in the eastern Atlantic Ocean where recent catch increases 
resulted from offshore expansion of the fishing area. The result of 
further geographic expansion is uncertain, but future catch levels will 
be 'influenced by morta1ity of srnail yellow-fin tuna, v1hich currently appears 
to be high. The SCRS recommended firm application of the 3.2 kg minimum 
size regu·Iation. 

The SCRS judged that skipjack tuna stocks had a larger potential 
catch than the record high of 118,000 metric tons obtained in 1977, 
although the status of the stocks is not clear. 
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rnuefin tur:J stocks v10re found t0 be at 1ow abundance. levels. Stock 
abun:lunce: had ticc;i:1 decrca:~ i 11q and nov: appears to be stab-i ·1 i zed with a 
1o\J recrui trnent. The SCH'.> t:'.xpecL a11 increase in the morta 1i ty of m-2d·i um 
to ·1aroe fish, H the catch r2nnins at leve·!s of recent yc~ars. T:1c 
scientists recornmended that current reaulations estab·l·ish"ino at G.4 kq
mirdrnum size and restricting fishing rn~rta1ity no more than~U1.;.t to reC(!nt
levels be maintain2d. 

1-.,,,Ji'- V\.~ 

c~r-1:is 
\.._. 

fo!lnrl 
• ...,; ,,_, 

+1,·-•tl,. Jl,.I. 

i··hc. ••II'".:°- ,·r)uth_,.., 
1

--•• A•·1ar1t•;cC., • \ alt)a,...Ot't' 
at 8.bout rrax·irnL·m sus-cainat,-!c yiehl, 

,.,\;V"- • •·· 

,::fr}", 
..;\,,\ ·• 

k 
• 

\d;,-t~ •~ ,lriY'\/~\\'~ted

but that the ncrt!1 ,.:.\fL.n'.·(;ic 
V - .__. •' • 

2,·;:,1acore
stock 0as overfished. •Recruitment to th~ north Atlantic fishc~y is quiL2
var·i~-ib"lc, and is presently at about 20 to 25% of the 19:j7 level. The SCRS 
rec:::rnmet1dc,d that the Comnri s s ·j on prepare to adopt s t.rong manaqement measur:::s 
if anRlyses in 1979 should indic&te a neod to increase the north Atlantic 
albacore spawning stock. 

Bigeye tuna stocks wero found to be in good condition. The SCRS 
noted a large ~umber of sma~l bigeye tuna were being caught and ~ecommended 
that;:: 3.2 kg nrini1nurn size n:quLrciGn bee: a.dopted. Th,:! scient'lsts cons·id~· 
ered that such a regulation would also solve the pr·oblem of undersized 
yellowfin tuna being landed nnd reported as bigeye tu~a. 

ThP srns found that wi1i tt=; rnar·1 in stocks were harvester ne,;,r maximurn 
susta ·i nab·1 t: .;ri c\ ·i eve·1 ::, ~ \'!!'lrl e U1e bh,·:, marl "ir1 stcicks v✓ e:--2 be'ir,fJ over­
fished. ·rhe sue; recommended that the Corrnn-l ss ion rrepare to bdopt nl'1ilo.SJG'·· 
ment n,ec';~·.ures if c.ont'l nu~d an,:tlys ·is show,.::-d U:1t eithei~ spf,cics uas 
overfished. 

lhe sc-ienti::;ts also 1.1.pprcved a det,~"i'lcd proposa·! for an JCCAT lnt:er-· 
nation2<l Skipjack \'f::iir Prngram. Thi:: P1~ofn~arn is a cootdfoated, Atlantic­
wide research effort investigating the population biology of sk\pjack 
tuna. The objective of the program is to obtain information on the popula-
tion biology of th2 stocks in o to develop more precise management
ady·(ec? for the Conirn·i::;sion. P, b'luefin tuna workshop for ·1979 vms also 
approved by the SCRS. 

Barrett and Saka.c1awa attended tJ1e Cornmi ss ion rneet"l nq, November ·1 :)-:?.°! , 
setv h:q a.~; sci er1tH'·i c· advisors to United States ICU\T Coinrni ss i oners 
C. Bloi1d·in, H. Cary, and F. CiirHM. Representat·)ves of ·15 of th'2 "18 
ICrnT mcrnbt:r countr'ies 2;1.ttc!nded the Conmrission meetin9. The representatives 
endorsed the Intcrnatfona·1 Skipj.:::ck Year Program and adopted the f-l rst 
year's budget. A 3.2 kg minimum size regulation on bigeye tuna was 
r.doptcci to cornp-/;c,,:1ent the current 3.2 kg rni:-limum size regiilation on yel"lovJ-· 
f·in tu11,1.. This requlation ha~; subsC?.qucn·Uy been suspended until cla.rifi-

t.' ' Cc, ·1011 er LnP 'I vo-cH:g ' • procec.ure I usecl • h to acopt j t e rc!gu1at1:rn 1 • .. ilo new :)l\.H>
l''·in' lt1,·,a 0 I , ,._ at1· 1

,J 
l-/a>·p 0. , • 1·•

a ' • 
I U. ;:,•!••j,)tlSL- , '-., • ~ ...~ \.~ 1 .. Ct ·,a'r)ni·r--- .., '-~· ci' -DUt ::, 1··1~o"os:•l 1 , 1J 

es· ana west managemen~ ' 
.,_ 

• ' ' • 
0 , 

d 
t.J _ i,..l. 

'Lo l- ._ c.,r-f-,,l-·.~ .. J t ·1· _)·;•1 :··e•,-.,·,c,j·:,u. l t.
t un1ts was a1scusse . 1·· ne spec1a • 

t,, ..

l meeting 
1 __ 

• 
... \-' 

closec 
l_t 

• 
., 

1
with an aqreement that the Sixth Reqular Meetinq of the Commission would 
be held fri Madr'icl, Spain dtffing Novembel' 14-2-l ,-1979. 
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Center scientists were i,wolVE!d dur·ln'.) the past year in the devr:>1o~r;cnt 
of an ·i ntets ·i f-i cc! l\t·! ant:i C·<·!iG, std pj,;ck turm n:•s(~i' rch prosJn:,m sµon~,orc:o 
by th!':' Intcrnat:i:)n,.d Co:;F;1hsiun fot ConsE~rVi!Llun of A·t"i:,nt·ic Tunas 
()CCAl\. Dr. G2 s~ quwa. C~iet of Oceanic Resources uivision 6t 
t11t:~ La'Jo1la Laboratorv: who is the: Conver.or of th!..'. Subcom:nittee on Skip-
• k. ,. ,·c-"T 1 ,.. .-. c ·' •Jae, fCl"' 1 •• 1 • st +· , .. (<::"'D,...)U\ s ,,-;.ana·;ng • c1 :,·,;n1t:tc?(➔ on 1{?.searc1 2.r:G ·.a..,1s·::1cs ,A., .., .. 

·r"'"'r·,1••·'·tc•(-J' + 17···"l f-hc:, Cnrrn1··i,,~~,.,,.., r-Ffir1··,·1 ·,1• "(1", .. toul :: ,-, "l•~+·p"l.,:;·'l·~--\1",;:\ 1;(-\J_,j L;., v!ct •' \dl'<. v·_,nil1 .....1lU:1 tJ!, ,..,, c,~ •,: (:.+.\.'}·' \.., ,,tt-~ ..... t1.,.,,..~i 1lt- •t<.,,,v\ 
<..~',i r.ick 
.. ,, ~-

Y(:1flr Pro;Jr··Jn·, 11 c.t'"l.~ First S .·ir.11 5-2~::s·Ic·~-1 of tl·:c' Cu;n:ni~~:-;i:. 1n --11·: M::tcir•id~. 
Spain hi t'rnbE:r ·19 78. fl.cc t1:nc2 cY~ pr-ogr;,in fon 01•1"ed L\ ✓ (J YecffS 
of plann·ing by sc·ient'lsts of m2mb2r countrl0:s. 

The pr·ogram Vii-\'., propc:sed by the SCRS hec.2,usc of g-rovri ni;, ',J.Orl d de:rn,:ind 
for tuno.: 211d the f2ct the.t ·1,t.t·lE: ·incTea.:'.',e in cilt,.::h can b;~ f;{pectcd frcin 
th c~ ·1 (! r S; l} r spC' ci f :::. o , tuna , ony oec: c: n. The tr:: ·j s an ob\; i ous oppcir ... 

1 
1' tLIP?

·t,.'-:in ,· tv fr,r !Y1 •c•:·- .; ~,:~ +·rom r, .;.l "';, t: C s f,-l '•J· '➔ C ·c· f10· UG !, -,, ,· -:·tl e(:'·"!)? nr' .; ororl1 1 ,, ·,,~ .... 1..•,1 .,-, . ..,.t,,1.1..J•.~-, 1 ,, ....,_,). l.-5 .._,l I . :. •il.,tv, f'--•r- 4-'-J\. •• fvs. Ut , ~1, ...., 

is knov:n c'lbout th2s2 stocks. However·, :::.purt -fro.r, E: gener21 fE:21'in9 2.,liCJ,:9 
scientists that th2 Atlantic skiojack tuna stocks a~e not yet fully
cxp'loH ,. th<::n:: Vi at prt~se:it in'.;;uf·ticicr:t infor-m1tion tc pL,n this e>:Dt',l'I·· 
s·ion ·in a (·ai:·lor1~,l rn,-i'on2r~ z:ve,;dfr1q er: l:, onr:: 11c,nci any fa'llutci to i:i:1h?: 
~a·v•:. +-n_:, _r: {',. t' ,_,>-«---·' +-" H" ,.,:~_..., ~ 0 t;·r.,,, r- -'. ('.!.. "' d ",-· ·'-f + 1c,n\-d:;1<:. ~[J,)0, '.,,d!I c..1e., ,,;;,_;-t, ~ 0 •r. d""nla'"'·'. r-,r,u Oi [11..,.i ,_:X,_,L, o.n v!< ,.1e Oc.L,~,,; v\ -~Ji;,3 
the stock and the f·ls:1er·ies on them tr;rough overdeHe1opn:ent a.nd over'2x~ 
p·1 o·i tat·; o:·i, 

The proqrc\.m \s s·iqri('<I zs r::.n ICcf.\·l··rnc:;~ot:,",:cd act'ivl spcc~fic]·l'iy 
to obtctin infor:nr1t10n on the sk·1pjack tuna stocks thrnugh an ir:tens1ve 
resctrch effort that addresses four· basic questio~s on skipj&ck tuna: 

l. Can co.tc of skipjack t1.rn2J. be ·incrrc::'; by fis 1ii nf:111 aree.s 
~ff•estrniab"i y rK,1.1 stocks), e'.:;pec-la"l!y "in the 11C"c;tern /tt"ii.:,,i'clc? 

2. Can catches of sk'l)Jjack tuna be increc;.sed by f-is;1·i!Tg other 
eleii1ents of the current"ly exp'loHed st:xk, espec:-ia11y ·f-ish ov2r 5 kg? 

3.. What cotJ°!d be the t':ffects oft above t\,'O i:,ct·lot,s, ·;f succc:,sfli"l ~ 
on the ex·lsting f·isher·ies't 

4. Hovi can better assessments be o'.:itaincd of the existinq f-isherles'i' 
In rart'lculars l'✓ 'i'il incrcasfog effort -;n the::;e f·isi:c'rics significa.nt1y 
fr1C\"E•ase the tota.l ec1.tch? 

Fundarnent0·1 to ~1.ns\1ering these questions adequately is knmvledge 
on the distribution of skipjack tuna stocks; the relation cf skipjack tun~ 
t0 the c-~nvfrom,ient; cstin::·\tes of c:bundtince of ::oldp.jJ::::~ t1:1,a; the l(:1ation 
amon] abundance, ciJtch-· -ur\'itw•Of--offort, fi~;h·in9 effort and fishing 
morta·1 H_y; ~;tock structure of the popti"lc:1t·;on; and estimates of basic 
popu lat-ion dy112rni cs p;:n-a.meters. A set of 13 research acti v"iti cs specified 
·in the p·lan wou1d provide the rcqu·ired bas'ic information and k11ov1led9e 
for ,1ns1,iet·i n~i tile questions. 
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As Lhe proposed program is curfently designed, it is to ~xte~d for 
4 years: startinc( iFi_th a preparatory-p·lanning phase in the first .vear 
(1979), continuin~J into a limited execution phase in the s~~cond V(~ar (19SO)s
rish,q tu a pea.k '1 Ir1ternationi.\·l Skipjack \'car 11 phase in the thfrd year
(1981), and winding down with an analytical-evaluation phase i11 the fourth 
year ("f 932). 

The: proposed program •·is designed as or.e in v:hich ICU\T v1ould coord"incd,e 
the collec:t·ive input~ of ICCAT nK:~rrtber countries and ot\;;;~r foter::steu partj;~s
ruther than as r"\ hi"i_y rccxr. func;ed ai:ci c:cmtrc> 11 cd pr'.:iqr-:rn,. 

l'l"lne activity tc~ams have been organized to direct th0. 13 research 
activHics and a St:.ipjack Coor-dine.tor has b(~en employed by ICCF\T to inte•­
grs te the researcb efforts of the mc~mber countr·i e:;. Dt. P. E. SyYnonds. a. 
Canadi an fishery bi ofog·i st, vidS se1 ected as ICCAT S!d pjack Coordinator 
r•.nd cissurned the: post in ,i\pril ·1979. 

U.S. scientists coopera.tin~1 on activity teams v.re a.s fo11ovJs: 

Dr·. W.H. Bayi-d·L I/HTC 

F·ishery Ocea.nography: Dr. M. Laurs. SWFC 
Mr. Rishard Evans~ SWFC 
Dr. F. Hf!.liams, Urrivcrsity of Mian;i . 

Gcnet·\cs: Dr. G. Sharp. FAD 

I~Ag·ing: D'. G. Sa.kaga.wa, SWFC 
Dr. A. h1i l d , Ifl.TTC 

b:ploratory F·is:dng: Fir. LL Squire, St~FC 

The U. S mate hi n;! contd buh ons wi ·11 cons ·i st of a three-m.onth re:se;e rch 
cruise and a four·•month tagqing project. Plann·ing for a sk"ipjack tuna 
tagqing project in the western Atlantic in 1980 and a project to place
fi ~;hery ob~:erV(:?rs on ccmmcrci a·1 tuna vessi::d s f·j shi ng in the ,\tl c1nti c in 
1981 has started, according to R. Rinaldo, Fishery Biologist. A contract 
to prepare planning documents for these projects was awarded to Living
Mar,ne F;esourn-~s, Inc., San D·ieqo 'in February 1979. 

The primary purpose of the western Atlantic tagging project is t □ 
gain a better understar1ding of the distribution, migration and stock 
structure of skipjack tuna in the \vestern t\tlant"ic. Fish·ing and bfologica1 
info·,-mation collected by the f·ishery observers win be us1.~d 'in the aiF1·1ys·is
of f·i shi n~1 effort and cat.ch -in t.hc mul t:i speci fc'S .Atl &nti c tuna fishery. 
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Rr-:suus OF ·: lif~/\ rn_:SF.f\:·:cH AT SOUTil\1EST FISHEf:IES 
CENT~R rRE~[N1En AT JCCAT 

ficsearch for TCC.1\1 i 978 

The U S. c:o,;,r1>i ::r:nt to the !r,:>'.•l't::;i i:;nal Comm'is:?,-icid for 1/-!e Con:,er-
\t ,:"',1, t' -i l"). ',"I ()...., •-r

! ,f-:.,t.
,. 

7, ,·::_ -; 
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(' --,,:· I l '0 
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o.J 
f';'\ ',;- ',~ ·1 , ·- ~ _, c·: - - -1 r~•,_, ,·}... "< '1 ) r· . ~ n1r1-'- l"' i ) V .;, 1·1 t f , . '! ·[: rr,...1,c:: _ ~,: t.. I _;; •. __ . , 1 .., -'• .,• > -·· I ·- , , ;: ,) , L!_- - .. 

::·~is her·i es Cr:i·1 tc ~--, :\ 11d '._. pee if ·1 ca. ·112. • v!--; th ·c-.t-y-'.· 1 staff of t·.h :·:: ·run~" ~:{ \~sou rc(:js 
P1··ogr-aff1 ,:_~t ~--a Jo·1·1ati Ca.·1~1-fornia, 1:.:<J dur·ing th~i~; past ':/Car- b_y f·fsh·21··.l 
bioiO(J"i:.:.: Ut. G.::r_y S,: gal·t,L 

l3io·logists anci mathematicians cf the Tui1a Resi::SUY'C2S P1'o(iram com·­
p·1 eted a.n arrcl_/ of doccm~nts on stack assos3meni analyses for Atlantic 

1·1 01.1f ·l n , ~; k ; ::,ck, bigc,yt~ tun2., r1 1,d CI core \',Jhi ch 1t':-"":·;c•,e Pt'C:::ented at 
-;.:· f,e r11cet·1 ns:i c·i 'Lhc.: ~~ • rtding Comn;-; ·t_,t(~c on 1~ese:,z.dr•ch anr: .~:;-;;;}·i~-r~~t-ics (SCF<.S) 
of the ICC/\T. Ur[ y, th2se pzi. 

The ~tlantic y21lowfin-skiojack tuna fishery ~as examined. with 
particular emphasis on the Ame:ican fishery, by Dr. G. Sakagawa, leader 
of th(~ Tuna Pesources Program in Lc1 ,Jona, 1\,L.. Coa.n,. mathematicfan. and 
T.C i•1urphy, fishery bioh)CJ"l~'.L In the p2,pc':r,, "J\ tevhivt of th2 
_yc:l'lovrf·Ir1 ...,-sk·i Jct<. ti:i--ia. f·ish::~r~/ u'f t,-~·iantic Oc2a.n :-~'.\-J ~-~r'ic?n 

11 
pCi !'... tic ·j pat-;· c n J ~! ~.': f: ~~- •v• c-~ :, thc~y d c-~ ✓; c 1 ~ ·; L(~: t ~"O 9i co.·: ti.:;~;,) f ·is f';,·_'_'. ry th(:6.S 

la.r~1est t•n10 fl'.::;l:,.:r:i :n ti·:,3t At.le '.];;, vrith apprnxim,:teiy 17·1,,000 n,ctr·ic 
tons of y\::n ·in,::<'. sklpjack 'ic1 hi ·197~.. 1·h2 E,;,st,.~rn !1op·lcrJl 
sutfa.cc f·ish:?/',Y f!')y~ llot-~·r:·tn tun;~\ !i;Js 1~;,tt}\)n since~! ·~--'~ \\'h·1·1e le,n~fl·int~ 
catch In~, stabi"l-izr:d a·~ Dbou-:: 30,,000 metric tons, The skipjack tuna 
fishery, ah;o pr·imarily fo the ea~.tern trop"ic:al P,tlantic, producPd a 
record high catch of 114,700 metric tons in 1974, but declined sharply 
to 59,500 metric tons in 1975. 

t-\merican rtici tion in the' f\tlant·ic fishery 1967, gre-· 
r"<Jp·id~(y· in ·i9s9 Lo:~~·/ vt.,sselsj a pe:.·t:;kc~d ·:n ·197;! \'r1th vesse·ls par·t·i-
c:ipating hi the tuna fishe\'Y off/' led., L-1 ·i975, 3~1. ·1c.,.n tuna 
seiners pott·iclpatc:d ·ln the easte:·rn /\t'!,:i,,tic fishery and U1e·1\· total 
catch was 13,960 metric tons of yello~fin tuna and 7,370 metric tons of 
skipjack tun::L The': authors conclude, that both stocks appear to be. "in 
good condition. The yellowfin tuna stocks are capable of yielding larger 
catcilc~s, bur probaLJ·ly at reduced catch•-per-wri t of efforL Future 
catches of sl,:-i pjack tvna. an2 expected to vary nv.::irkedly, because the 
sk·ipjack tuna f·tshe'r.v is dc-:pendent on one or tv.10 .Yc·ar c1c1sses a.nd the 
a:nuunt of fishi,19 effGrt ·\s cle:::cnd(-:nt on th2 o.va.1lal.Yil·ity and abund.,Hice 
of t hE: co -t,:u"~I ct spr~c ·1 c~s , ye 1·1 uvlf ·i ,-, tuna. 

ThEc sti:ltus of the yel"lovrhn tuna stocks 1°1as ·investi~1ated by Coan 
and Dr. ii. r·ox, nm1 Dii'cctor of the~ Southe,) t Fisheries Center in !1iarni. 
In thrfr paper,"/\ procluct"ion rnocle·1 analys·:s of yellovdh1 tuna, (Thunnus 
o.·lbacc,r0:s) srocks in tile 1-itL:i.nt·ic Ocean, 1%4--1977, 11 production model 
2.r1,1·1.vsl"S vii:rc p2i··forni,::d to dctennine 1101•1 tile status of stocks w2rc affected 
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by the expansion of the fishery into a new offshore area in the eastern 
AU o.nti c Oc(:arL • Lur9e purse se·i ners, of carryh19 capacity greater thiJ.n 
450 metric tons~ are the primaty vessels involved in fishfog. thi~; nevt 
off.shore area. The authors approached the assessment for thu cas tc~rn 
/\tlantic surface fistn?,.Y with tvm standardization of •=ffort procedures, 
The result of producti0n model analysis on data standardized without 
using the high catch rates of the large purse seiners gave an estin1ated 
maximum svstu.·inab·le average yield (MS/\Y) of 116)000 rnctrk tons. Thefr 
analysis with large purse seine data included in the standardization 
proc6dures resulted in a MSAY estimate of 143,000 metric tons. The authors 
concluded that the status of the Atlantic yellowfin tuna stocks, as judged
only by pr,:iduction model analysis, appe,.(rs to be mare c,ptimist-Jc Hwn 
·in previous ana 1ysE:s C'ori nq to recent ·increases ·in yield from offsl1oi·0 
expansion of the surface fishery. The authors note that &ny sustainable 
increases hi catch are very uncertain and the fishery should continue to 
receive careful scrutiny. 

Dr. NJ<J. Bartoo~ fishery bio·logist, and Coan co:-np1c~ted a.n analysis 
on 11 Changc:s in _yfold per recruit of yenowfin tuna (Thurmus ,;lbacares) 
under ICCAT minimum size regulatiun, 11 (3.2 kg). The authors performed 
a cohort analysis on aged catch data to estimate the entire fishe~y 
equilforium yie1d per rec,·tlit (YiR) for the pre-regulatfon period, 1%6· 
1972~ and the post-r?2gulation year, 1975. Recruitment to a.~;e I was 
estimated for birth years 1965-1975. Y/R isopleths calculated wit~ this 
&nalysis ·indicated that fongline fishery experfonced a drop in equilHlr"iurn
\I/ R C ,. -, of ·t ~ 

-::i11, 
t! . ,_ ·1 ' • • d -·. • ,. o-i lCl.':/cen ·1c pre- iH1G pos1..-regu a-r.rn;·i peno . !l"le purse se·1ne 

f1'c:he-r 11 """ .J pvr.p::.r··,•c,·,1ced..,.J\.·•-, '\.- \.J,! "t" ·'1ncre;;,·c,, • ..,.,,...)""' o-F Iv,)/.:) ~::o/ ,·n l.p'--1~,i\'r:v,.,,-:·11·b-~··1l'I~i ,11 V/!'.J a't1r.: t.-, ·'1,.:, ....

creased catches of older fish. The baitboat fishery expe~i2nc 
•;l\, ~- -,., 

n 
11 

derl1'•1A 0 ...,. ,..,. 1'n1'~ ._ c1•dl1''0•~,·,,.n 
1 \..i:t I viii v1·R I I of, Ll i"w/C5 11'!' riL!C-> -..l,\.,.,,"t'·o d"Cl""';'.l<:Pd-t;: L;.'...,. .._~ ...... rad-chAt:V,..t.w ,1.._..., c,·'1· , ().IC'P,''. J,_., f-'1<· , ,;,,1·)

~nd increased catches of age I fish. The authors conclude that increasing 
.r.r1• sn.1 • thnq entrt-c. ~ r ' v-n• t , ou·: cnang11 • no s·:• z.e ;re' recnri• Jt:me:1t' or fa OE'• st·ructur~::
?f the-catch w1ll result in sllght losses in Y/R to the ~urse seine and 
longlfoe fishery. The baHboat fishery ~'fill realize slight Y/R ga'iris 
by increas"irig fishing effort without changing size at recruitment. J\ 
generalizJtion of the results of the recruitment estimates indicated that 
either recruitment has been increasing or that the 1965, 1967, and 1968 
year classe~ were weaker than average. Current evidence suggests that 
the latter case is more likely. 

Sakagawa and Coan examined the problem of misidentification of young
yellowfin tuna and young bigeye tuna and produced a docurnent enti ed, 
11 /\djusted catches of yE:llcMfin and b~igeye tunas for the ·i975 Atl0ntic 
fishery. 11 Young yellO\vfin tuna and bi9eye tuna are very diffku1t to 
tell apart. The authc,rs note th,:,t the1·e is no economic ·i 11cent"i ve fol' 
fishermen or fishbrok~rs to separate the catches of these fish and to 
acc:urate1y record the catch statistics. Trris 1eads to inaccuracy in 
the catch statistics reported by the ICCAT. Sakagawa and Coan revic:v1ed 
the misidentification problem and provided estimates of adjusted bigeye 
and yellowfin tuna catches for 1976~ using species composition and/or 

• 
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lcm(Jth f;·rque:ncy data. cwthor::, 1 opinion., best Est"ima 
·12,-i Ir:.'..:Lr c tons for b tui12t and 93,3CJO tons for y0n . ·i,·: 
tu1~ for th~ surface fis In contrast, rted surface fis 
catch'.. accord·in:1 to offici?.! ICC/.\T st;-1tist·Jcs, ·ls lr:'.,800 metric tc1ns fo:­
b·ig•2y2 tur,::i and St2;80Q mcix•ic tons for ye"\'1c'.·-ifin tuna. 

The 'Tffpcts of /i.t1antic y21fol'rf"ir1 (Thum;us a1bacares) stock structure 
hypotheses on production mGde·1 ana1ysis 1' wenJ examined by R.G. Rinaldo, 
f·ishE:rv b·1-:.,·1oe;ist, and CoaY";. They invpstigcted six hypothet-ica·1 stoc:: 
.•!..)..,.I•r~--- \.,..,.,r,. : .~::';)~--~r-,v-, /\..;~-f-,i -!-,.;,-. ~t '.• ._... '1-ic-l -..... -.1 CJ .... ,_..;_o.~- i'tl~· -.··-.:.~ ~f- r,f.s 1. . ,, ... ,__ ,,1 , l: c, . u. r1 , .'. -::. _., c, , n .t, , c 11 ,, , •. _. o c t-. , ,;,·n . 1 . -· : ,0 : c. t. c1 ~, " ,. 1 ri ,.. ••, cu , :, 1 '--· ::o ,,o,., ,... , 
a cut-!';:;ce €:L,ter-n i.\Uc:i ·;c ::, -f:, i:! c\cr>~J east1:"1'n /\·t"hnt'ic :;:tock, ,1(1c\ 
off:: i·c ea:~t(:r1, ,;t1antic st;y:k, and ii ·i;ota·1 1\tL.rntic stock, L,sit19 pro--
duction model analysis yell0wfin tuna fishery, 1964-76. In 
addition, they examined the feet of rnisidcntifi yo~ng ycl~owfin tuna­
bige:ye tuno. in U·1e catch ::_:.:.:,21Ustics on product·;on modc~1 ana·lys·is. The 
resulting maximum sustainable average yields for the best fitted pro­
ductfon ffi')dE!.I ranged from 13;000 1;12tr··ic tons for the eastern Atlantic 
long"line fishery to 1tJ2,300 metric tons for the total At"li:rnt·ic fishery.
Thei t resv·i ts indicate th:it the effects of stock strncture uncertainty 
appe0r to be n1inimal in ~ost rases. Maximum sustainable averagc yield 
va-1u:,:; v:ere appro~<.im2..tely ·1 )y;nher ':ihcn ve"ll F: tvna 'land·inq d::1.ta 
'l"(' ...., ·1 ,:; 1c,, ·1·· () C• l"l" '""1J·' I I,::: -~·.,,,, -; ::la CCI!\"''.,•., ·1·~ 0 nr, ,···i" -: O· .r. b,· g,·,vo ·c··(; ,7_;,J i ~1 .,- ,, t, .. c-i u ..~ .... 1 LJ , l , • "' a 1.., ,_ 1.._ , , v , ,.,, . 1 1,,... .J ~; ._,, 1 -~ 

nnd ye·1 ·1 ov.: f"i n tuna. 

The statu~; of th2 south ,L\t·lant.ic albacore w;_;s cvimfric-d by GaTtco. 
In his paper,. "An ex,:m'inaticn of ttv2 r.arvest status of south f-\thnt"ic 
a1bacc•re,': tv:o production mcdel ana·lyses were fJf,r--f'onned to 0st-Irnat2 
maxLnum susta i rwb 1 e yi eh! (MSY) of th0 stock us"inq tHo treatments e:f the 
basic d0·la: nom'ir1al an,1u2·1 02ffort \'•t"ith total ccitch, AHhou~_ih an data 
sr2.r;s used vvith th(:? pro t·ion mode·1 ·inci"icatec! substantial increases in 
y"if·Jd ar2 available~ the Y indicated by the t\·10 c:,nalyse~: did not 
a9tf'1;;\, This lack cf agreen:t>.1,t sui;igest'.; that a itiona.·1 n~sca.rci7 n,-1 
stanc;0t·cl·lzc2tion should be dcne if c&tclH~s begfri ,~o increase.. The author 
a·lso p0:tformed a cohort ancdysis on age compos·ltion data from the south 
Atlantic stock to produce Ji) age-specific fishing mortality vector for 
use in estimat"ing equ"i"!ibriurn yield per recruit (Y/R) to the fishery.
The fishery is currently realizing a Y/R of about 7.65 kg. The analysis 
indicated that ·increases in effort, Oi" size, a.t recru-itment will pi·oduc:e 
only slight changes in the Y/R. 

Gartoo also investigated the stJtus of the north Atlantic albacore 
stock. In hls paper, 11 Thc status of north At.lant"ic alba.coi'e (Thunnus 
--i·1 ::-·1 1,17r•··,'\ c::·[·1,c·\· I, )·,p ll<:D'l" cnho"'•·'· ·,1~=--·1·•.:.-·'1<: +u· :,,,.,..;,11::ii,c, "•er···"tJl._[•·m•-,1·1-'- ·1•0t. 1 o., _,, ,10. 1 .... ~.._1 .. ,·,~ 11--.. ,.c.., .... L, u . ..,,._, 1 r L o iu.. _;. __ ,, ...,, l,., L.J l~ ,, ,.i: ..,,, __ r .._,; .1 it., t.. .., 

a92 I lo\' the "l 963 to l 9Ti cohorts. j{r:cr 11itrnent t~Stimates \iere qu"ite 
insensitive to changes in fishing mortalities at older ages. Catch per 
effort of long·!ine--caught albacot·e \'Jas used as a pa,~ent stock index to 
develop a spawner-recruit relation. The results show the current adult 
albacore popuhition to be~ c:;bout ·1;3 to ·1;£1 or less of its original size. 
A period of increased variation in rec~uiDTient from 1968 to 1974 corresponds 
to ·10 1.-✓ parent ':,tock ,1liu11dc1nces. The Y/f< of the cntfre noi'th /\tla.nt"ic 
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,)H)c:.co;"c: sl1t:ry v1as estima to be t;;,2cn 3.(13 z.mtJ ,,:,03 k9., deper,din~J 
on thi:: as: 1rn0d na r~d mortD ·1 ri, tes. i\t the current s i zc: of recrtri t-
mei1t ~ ::, reduction ,in fishin9 iort of b2i:i1een 20% ,:nd 50% is required 
to maxim·ize Y/R to the fishr-::ry. The acl.: 1J1 realized gain in Y/R wou!d 
be bc:tv.1cen l';s and 12% depend·i on nai:,urct.l mortality rates cho~;e,1. 

Dr. /Indrr2w B;.,. of the Hie Fnv'\rornnental Grnup at !fi(,nterey,
California, has analyzed available data and presented a description of 
"Gufoe11 Cur,·'cnt lT'de11 'ing 11 for subnri ssfon to the lCCAT. ilr': presents a 
compar-:son of su,r;,,,_·.·,".fall UPi'r,11in~1 tc, Ju1y-OctrJbf:T ro·inf;:n in Ghi:1,10. 
;::nd to the! cat,:::h or" Lhe Gha:1:: ,,,:1 h::n': f-isi'lery.. 1lit: nwL:·ior conc1 s 
cor,st.:d fc;infa'll 0.,·e assoc.a .: 1F1th stror·'.) upwe:i"!ing. 

Pn:J'inri(1ary 1978 str;tistlc;; on the lirne.r·Ican f·lshr:i:~fos for tropical
and temper2te tunas in the At1~ntic Ocean have been reported to the 
I I l- • 1 C • • ~ .. C ' ' ... r '"1 • -r ( I cc. -- )n·~ern,,:c1or;a Oir1i1ss1on ror d,e onsE:rvc,c1on OT \l.,ant1c unus Al 
in Midrid, Spain. lne U.S. is a founding member of ICCAT. Coan repcrts 
that thees stat·istL:s, pr0pa 1,1/ith the 2.ssistcn1ce of Rona1d C, Ri:1c:Jdo, 
fishery biolo~ris1-, end f~obert i,!ydarn:, ter- technician, h1c1ude data 
on catch, catch and effort, and length frequencies of the catch for the 
/\,mcri ca.n f\t'! antic tuna fleet. Accardi ng to preliminary stat·i sti cs,, 27 
f\merican tu;ia VE.\!::se-:s fished 'in the /\t:antic in 1978, catching ?l ;225 
nietrk s (MT) of tuna and t1H1i:1-1'1ke sp2cie:::,. The pr<2d0:11ini'illt spc._:ies 
uw~iht \:,:0 re ye'llrnrffr1 tunas 9,902 MT, 211:d s::·ipjack tuna, 8,t.l2'.J l''i°f. 
Inc"ludvi fr1 the re:JC;·;··t v1ere t0.b.les for each of the rn,.::jor spec~es shovdng 
catch and f'ishfog effort by ICCXr area, by month, and by 1° to 5° squ&res 
for the eastern, midwcstern. and northwestern Atlantic. Length-frequ2ncies
of the American cutch were reported in tabular form as determined by 
area a.i;d rnontJ: from ,:(1 surnp·ies of y21'lm·Jfin tuna, 29 samp1es of sldpjack 
tuna, and 6 samples of bigeye tuna. 

Length..•frequenci2s of /~Uo.nt-1c tunas from fore·ign transsh·iprnents of 
catches into Puero Rico were sampled during 1978 by EugEne Holzapfel,
biological technician. Species composition of the catch was recorded 
and 192 '.:11rnples (9,6n fish) \·{etc co1lected to det2n,rinP the length­
frequency of yellowfin tuna (72 samples), skipjack tuna (60 samples)~
bigeye tuna (53 samples) and albacore (7 samples). These data were 
repoi·t(~d in tabu·1 at rorrn by yciar and quarter 0 



·ruN;\ '.:,TOCK /\~;sr S,•J}ff \J(;F::(SHOr) 
SC! !ECLi D IN Hii'--iJ ZU 1 JJ\PJ1,\'·! 

In the tepott to the ·1v;enty-l'linth Tuna Conforcncf!, an announcern0nt 
1· 1,):; mE,dr of a Tuna Stock J1°;sessrnent Hc1rksf1op to b2 he1d ln Hc1noiulu in 
l\'iay ·1 9 7 9 ~ v\!o r· k::; f·iu :-; , novJ schr:(i L: ·t -r:·o r j L\ :-1 -~! -t s: 79 -( n s1~1 ·tr.-·'. i z u :; ~J a\Jc} n 
uncir:'\" the jofot sporF;o: Jnp cf t F,:;.r Sea:; Fi'.:IH?l"ies l<E,s1:-arr:t1 Labcr;:;tory 

1ij(i{~ '(\·1;_:·· S·~JU ·r~s t r>i s\"\(_·:c·i es Ct::nt;;':" ,, r 'i u ·1 u t.. {d)O'('(";tor,v ~ Vii ·1 ·1 ( ·i) r·e:::vi C\t,J 

tf·1e stE~tu~, o·r tui--1a. stnct-::·: (exc'!Ld·!r~:; sk·Ipja.ck tuna_) ··in ti. ce;-1t:"'L'_·1 n·:\ 
v:cs":.:cr,··i Pt:~·\ ;--~c Cc-'?i:,,t' a (2) ·1-c'/"i,'?VJ the statu~; of stocl::~:: or· tuna~; 
(ci.clud.,ing sk·ipjacl< t~}ns:-::iJ urid b"i·1··1·r--·i~;hcs ·fn th2 Jnd-ic:1i·i Occ:ic:\n., The t1eed 

'"'\r•: •1 n•,"·· :)+ + ·1··1··•·jci··IJ·,c·1··--1·" ,:·-1·cc1·1"1···, 1 1•'01 •r11·c,-~r,,·, 1t... ', 1 li,~,!1 l. LC. l. . ii; u 'I J C I ...., '·- J' u _;l!,l1 ..;)...) ! .,)!!/ 

lndion Ocean Fishery ·1 :::s ion ( I PFC/ IOFC) TL1n:J f\lc::~·iogernent Con1rni ttee 
V1eE>l>1ng he:1 ··1d in i'-'luPi.Ia:; i-'121rc:1 8-'!/., E,7/3, 'fiY! n.ater·ic~·1 ava'llablc to the 

c~nd rt!su1tcd ~tr: ver:/ ·1•-iti:~/12 s.ubst~.. nt·iv-:; o.ccornp'1 ..ishn1ents dur ..incJ the~ 
meeting! ~s ha~ also been tr~~ for all previous Tu 1a Manag8ment CoITTnittee 
mt-:(-:t ..inq~:: o·/ IPF(;/:ror~c~ ·rr1u:~,., ti·1~: ·;:~tcr,t of the· \,•.'01 ... ::.sll1\1p is to br·li-1g 
tcg~~t~.h:;:!r ?.rrd 1"::v·tc:\'1 (l) cc:11;-)r--:::f·1ens~lv:>, sti:::tus-o·r .... stocks pa.pcrs on tun>·s 
(excluding skipj&ck tun0) and billfish coveri~0 iarg8 gsographical areas 
·in --Lhe centi"<~--1 ,:Jdc! \;/cs·;_:c:rn Pc:s·ific c-;nd th(~ Ind1c:.n Oct~dn; (2) ps~per·:; 
providing dct~ilcd rst~mat~s of cJtch and effort d~ta by suitable time 
'I 'Id C ,, ::, ,.. ,., ' "· , ... ;: ·t· ~ ' ., nr/ ( .. , \ ;-- ·n. ,x• C ... , •• " \f .: (": --1· ... (••, r,·10:-c 1·1,'1 '._1. •,,,·:10 "l"LL ("I 'J .,• .; ":-, s ;; n (l ., ...... ··1 \! C ·'1· '~ c., 1,.,., ..., jJ v, 1_•...,. ,_., t..~ 1 ._, _ i __ ,._ 1 u 1 -... \ ..J / , , c... t-' ,_ t ..., r-; , .....,, 1 .- . : i j , "-'· , _ , .. ,.., -~~,, .. , , , - ,., ! L- i \.., , , ,. ..._,.. 1 1 . r..~ , 1c:. , . .>" ..) .J 

of the:\ r con'.: 2ciu.r, \'\C,:.' s ., v;h ·i ch sh~.,_u Id en:\ b·1 e mor,:: ;p::: c'. n·l nqfu·1 d ·ls cu:; s ·i 6r :, 
at c r:(:Xt Jp::·c/10(:c TL~:,i::_:l r.iE1:·iagcin:_;;·nt Co11'·11··it/e.~:·· li1c~cting~ 

Ri c~:'.'1 j S. S!;orn1.r1··a. ~ !1cno l u·! u L.abor<.~,_-t::;r~:/ D·i ~'•ector· :, ha.;: bpr:~n VJOtki nfJ 
v.t·ith □ r~ ShtJj·I 1Je,yu;--itg·1~ Fc:_r Sr.a.~; Fish:?1•,rf:.?s t1r.-::e:?:.tc,:h Labcrr-r~·t_or_y in i:-rJ.king 
arrc~n'.Jcrnc:nt:~ ·ic:1·· th\:: \.'-✓ urkshop" The ·centa.ti\/2 ·l·lst of pctrtriclp.:;,~1ts ir:~· 
chid1:\s Dr. J, Gu1"1c1nd, Food and /',f;r·icuH:urE: Or~12:ni;'.,1tion:, D(. J, lJos,":'ph, 
Intc:r-f\inz:.~r-·,c~.-.n Trop·tcti·l 'Tunc1. CcrrnnYi:)s·1on; Dre R. Kectrr1ey'.1 South Pac~ific 
Commission; L;,Y, Khn. p,Jbllc of K::,re:J.:, Dr. G, Murphy, Co,11mon>c,:ealth 
Sc.ientif·ic ?.rid lndu("tr,-ic:.l R.(:?ssarch Orgc1n ..i:-::cit·ion; D(·6 S~ Uc~:/an::)S~-19 ,Jct ii; 
and Dr,_ F\,.T~ Yan~1: Ta_ ..iv,1a11, Pa.rt·ic-l 11ts --fro;·n tl·1e SrJL!th 1~·•:~~st F·fshe.r··lc~:~ 
CenU:r wil'! ·inc'iudc: Dr, G, Sakagavn i.'nd Dr. N. !~1:rtoo, Lil ,Jolla Laborcdo,,y; 
R. Shomura, Cr. R. Skillman and Dr. J. Wetherall. Honolulu Laboratory. 

https://i'-'luPi.Ia
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NOHlH PACIFIC /\LBACO:\E 

Tnc~ 6i'lb,H:-0;·0 st,:,c!: of be i·orth Pacif;:: Ocean supports mi:tjor Japane::·.e and 
U.S. fisheries 2nd minor CJnQdian a~d ~orean fisheries. In recent years the 
t:ota·1 i:Hrnu&l c,1U:h has ri :·en frcm asout 70 ,COO HT to 122,000 MT pr'iirwri ·iv due 
to e.xpansiun of tr:,~ ~iapc,n2sc, po1e--.::;:h1-1·1nf! fis1Y:r,y, J.Uthou;h tt1e Japi:.:nese 
take t:bC!J t 2/3 of t~·10 ca h, n1,0s t oF t::·:e ren1ai n·i n9 1/3 is tnken by t%ie Uni tE.\d 
Sti.,tes., 

Bc,ct.t'.S("' tY? '::Oi.~:ccrn;·, :d)OU~w: t;~;f_~ St0."~F{S of~ t~~e ~·.to\k ~ the Tr!~:rrl Marth 
Pacific ~1bacotc Workshop was held at the Naton2l Marine Fis!~eries Service 
{ w,;,·s} 12bor& i:•.:i;--~: in Honu l u1 u, Ha~;Ji i. on 13-H Seotcmber 1078. The event k1as 

part o-f i:- con·;~-1 !~ui ng ·i t;·lf f1·tiT~~i i:1r·ranscn1c!nt es tab1 i shl?d in l~J-l l} b2tt1een !·!(~FS' 
SDut;1v!r:~t Fish,'..:rie:; C2nt·J0t 2r~c! the Fa~~ Se:t.s Fis es r•tesearch LaborcilOt)', 
Shiid·;z~i, Jar1,:~n ·t:.o r,;\:;mot·:~: 2nd c~cce·i:::2rate joir;·~ ·fnvestigatiuns into th•..; 
bio·10r:,.'.l, 0c:0·1 , .:nd po:1L:l2t·i::n d> cs of r-:01,·~.h P2ci·f-ic ,J1bacore, Ti'uril1us 
a.~to.·!u T·L1C oth::::-r \/Otk~hCJ):; i-·::~~ve b-2c~n held; the .first in Honoliflu n 

r 1975 c:_ntj th? sc:c0r;J t;lt Shirrri z:u in t.·la)' J_~:?7 .. 

The thir(; n:(::etinq 1-.;a.s :::;·cter.ded by sc:font·ists frc:11 the two principa1 
a£;e1ici es c.~nd !:;_''/ c!~i ogi s ts r··e:·:~r-0:sen-::1 i19 th2 Ca 1·i forni CI Dcp.:~l~tn~2nt of Fi ~":,1 and 
GaG2, the Oregon Depar~n2nt of Fish2ries rnJ Wildlife, the Washington 
Der,:.:t(',L::it of F:she:r~es and Fis;ieries and E1ivirot1rnent Can;:'.i:l,. Dr. Jerry 
klotnera·:1 of ;..,1 1 2 Hc-nc11ulu Lc:t)orator...\' \_:{:s Ch{.~irrnJil and ci~~ .. t·:orr\Jn BJ.rtoo, La 
r.J o-i ·, c1 L_ abot~- t;Jr~-/ i:.' r;rJ {:~~. ri: r; r~de rs on~ ~-~ :~ st·1 i nq Lo:·1 i)e pa. rt1~l~~nt o? F ·is i1 ~ri es, 
c1ss ~ ~~, by D?· ~ Gfi rJ-' S0k ;;·,-}0 :.Jf t:--ie Le~ Jo·~ ··i c~ La.borotor~_., «; 1F~re raprorteurs" 
Othc~r p3.tt.1c·1 !';ts inc·!n;\~:~d D;~ .. i.,1'ic;~?.C·~f LaLH·s~ Le Jo·112. La~.Joratcn~y; Ricnard 
Sho;nu t' d (1n-:l i-~J r·i 0:ln Ynn f.! ~ f-' i. i:1 ~) ·; 1~ "I U L-: i)()r d ·;_v(tr_y ;. Frt? (1 H0: ge rrac n CFi!:G; Dt. Si ~~2 ., t ·i:f 

Ha_yt,:s·i 5 Tohok,.! Rt::giona~I F~ishriv.•;e::; Ri~sear·c~1 L.aborator}' and Tosflio Shioh;:;ma, Far 
Seas Fish~ries ;esearch Lr~uratory, Japa~; LarD' Hreha, Oregon Depart~eDt of 
Fish and Uild!ife; a~d Dr. Keith K2tcl1en, Fis~eries and Environment, Canada. 

The S1:'V,~ra·: f:ilrposes of the rnost r 0)cent 1-mr:~shoo \•:en:: (U to rev·iew the 
s·~ft;~s of -~; v~~-~,lous U:)rtt·1 P:.cif-~c ?.ibacG~~E.i f·fsheri·~s c!urin9 1978-79!, to 
PX•:,-,." n,.-'c-.',·'-"· .,,~.,, c_._ (ht·:: c'' p ,·! ,l_. ,, i ,,,.~ ,1 ·l·,:, i-. ~-·-:':Ir C .;-c, +-; ·~ ,.., C 01 '1 t ::,b.",· c-,,- •. I ? ) +c· '"'C l1,1 ngP'-· V __ ,\•.~. .-;.~, : .. J\.t ,,_J ··'j,-'...,.;,.,.v~ LJ...,,_~;, ...- ~JL .... 1,..1,..,,\-.,I \" ,.,,.-C~ :.~.;;)'); \t- i;.-• \.A: .... ,_ 

viel·.'~~~ ·ide<}S;- arid t·t~~~ea.Y'Ch resu·its 0;1 albt!Cor-2 stoc~·: r:1s~.essrn2nt and eco-:09y 
l"je"C,".';(•·1"•;-'l-;-

• ,...-
'1n1·> 

~.. 
.., ... ,j 

'-.. 

n.S:: . • \..i l , • • V 

t)ro,-l•
,._; \..~ 

1c0 
._. 

-;•!1r,~1J,"!i', 
. >;..J t~ ::;: • , t-•7-:::.C'. }" ..,, • <& t..~ ~ \.-.,

, 
.... 

,-i-:,~r;,r51r•;•·1t ..J I...,.'-·'- .;') , V l \<lrt>~k'1n('
,) 

r,.,,nPr<~.
.• -..., t" .,__ ... 3; 

arid (3) i"(' 
,. ' ,.\.• / ,., f 1._.,_ t • ,I '-.- t ~ ~ 

a cutren t a.sst1 ssrr,C?.nt of th(: Horth Pcici f·i c a'i bacore resourc(:; o.nd_ prepare 
reco::Jn2nda.ti or:s for cont i :~iued cooperc~t ~t ve res ea r·cll .. 

Fo'i'imdnq the Thir,; rlorth Pacific l\lbarnr-c \>!otksr:op, a concentrated stock 
assc~ssment reseiFCh effort v1as bequn rt the Li:~ Jolla L&borc1tory to evaluate 
tfH:' q·o:.k s' s·::a V.,s and a<.H,··r:ss s.::verz, i of the:· i.,,•orkshop ! s rccormnenchti ons. The 
as.ses::.·112nt is he·i nq con.:Juctod t;.y Dar too and F::1r·1 \jE~ber of ~.:hr.' Ttrna Re:.,ut!rC:S 
Pro:.1rcun, \'iliO are cunccntra i: hiq on updut'i ng the cc.:tch a~J2 struc~ure, es tima ting 
fishing mort:lity rates &nd yield-per-recruit realized by the various 
f·isheries irnd determin·i119 possible spa·'.\lner and recruit relations. 

14 
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e f-!t'1iFS La Jo·1·1.a Lahc1:·"t::-tory e.nd tf1e An:cr··ican F·isher1ncn 1 :; [,~ese<.1t"Ch 
Found,--~t C)~·1 (/\FT:r:·) c;.>nt:·inved co,.: ra_t·i ,...1 1 acore studic·:; ·r;·;c:;e 

tiin information to !rcrease 

-; :··1c·1 :_· 1:·\ ( J) dn c;-;, ·,p~~·- i ve ·j·-.i~·:;:·>~-;--J :1c; n:··.. o'.··;/.._,Jn1 urr r;or~-~::·1i:: 1·-r1 B;-Jj a c(·;_·i -1 fci:·'n·; a at1<~ 

cen·~_.r:_-,•·1 ca·:·iforn·'..::; 01· th2 11 s::-i:..'t:·it:1~-n!i Fi"C 1_i;) of L{.!bet:.·orc: as part of a ::;tudy of 
tl·le n1·i~.-~t(:·1t--iot~ p('.'.1t·:_·.crns or -1s 'r: ci: ,r--·i.:;:h_~ (2) ·tnj~~-:ct·lon of f·isr-: ta99c-d and 
tc·!i:.~2/·;,.::d ·1:1 (l.) ,.1·{·;_J; t~;)~\'C•\_;~t11"'\1"\ 1v ... t, <:111_\c·~c,:1 £r-01.rtt,1, study to (::valuc~·tc~ ~~-he 

1nro·1-i·~--;·i da·il~\/---t·if';~;i ·;·_c·ch11~c;u(;: for- r::::~)·in;.: z~·ii)ocore'> and (3) 2_ "l;1te season 
<:~xp~lc,ri:• /r-c·<.-.f:(.:.r h :-;~,~r-,,_··r._y --in \11aters sr_.-,)~}t"F;.·1 hun s of rrri."!c::~ of--;:--
Ca.·i,,if tn1::::~ T:·:(? S La r_Jo"'t .. 1,:, L.ahctc~·~:: _, a..lso co,.:1·p?rated ·fn 2.n 
P>:.p -; :'\.:': tcrt ;~':.? sc:.::, ;· c, :·1 ::: tJ rvc_y cc1 nt~cc c::.1 : ··-·i l'l er sp r··f nc➔ •::.'t. nd sur:·frn2 r- .i. 9 7 e <J. n ct ·{;_, d de ci 
b_/ : r>:?c-; fi c 'T1_::-;•;·~ i:I(-\v:-:::-·1 ;;--Dur;~.\~·1 ·:, -; <)~·i i~o eva.l 1::.:~ (c- the~ s -J fJ·i -i ·t of j ·i ~J 
-r··t~;~~-l-:r·1:) fJ·i-- JiL:·a.c<_:;;···~-? l1,y U.,S-~ ~-t~·;s:'.'rls ~i:-: 2 1)C·stctn Fac·ific" Ir; addition~ 
stud·/cs o:-: z:~·ibat'.~,;;··::: r_1hys·~o#:c1 te;d 1n co<t-i borat·if.>;1 \:,1·ith rnedicc:··1 
sci(::n·1_.·i'.:;:;:; ftcr:1 t;·-•; Un·iver:::~; ::·._/ c·f Ct\.!i n·ia_ t.t St:i.n D--fe o Sch•JOwi of /'-1edic«tnc, 

···-t:ic."'·;~i~ and CL-"'29:·Jn Stc~Lr:: Un,ivc·r·:~it_y ... 
.i}/ stuc:ic:~~; ··[n ·~he~ CL~;·iifor·nia Cur·rent 

r·1y ;~:,700 (:~·tbdcot;::: \·,-:pre ta~JtJed f-~nd re1e2,.s~:~d dur·1ng 197'8 t)rir19ing L':1e 
total n r of albacore ta d since the st1rt of the cooperative NNFS-AF~F 
tagsri pro::-~r.:·:t111 );-1 :L~:71 to Ct!Jpt·ox·;rr:at,2·1}-~ 1~)~000,, J.\ sur:-n-nar_y b,/ ~year cf the 
number of albaco:e t2gged, recovered and percent rcccvery is given in Table 1. 

TaI:/"te :L,, Surn1n<:tr-.v b_y,. ~yc:ar- of n c~t o/ al!::a_cort: tc.f:~~;ed i::nd 
pc:rccn·~. n~crJVr!t.:' for jo·int IW.FS-/\FRF ci.lbiJ.corc 
tn9gwi nD ptODrC:.TT/,, 

11t:rntw1·· of ti:iJ)C/81 l!ui;d)C't of ta0gi0 d Per-c,~nt 
f-isil IC:l<''?SCd f';;;h t'C:C0 1J('rTd rccuvr,ry

•••-••••~~--,,•.-,-~-•~-•---•,-•--~• _..-.·•-~~-•-·• ._,____,,,•,_.M,_>o••--•---~-----••~----·-----•K--•-~-•~-«•-----•----

1971 34 ') (' ...,
,> . ().) 

1972 ') 
(_ H3O 8,65 

l~} /::, lflU~j 111 6 "l 5 
19 7/1 175 7.04 
1 CJ '7 !C 
Jj I ,.I }_JtJ.9 115 8.52 
1976 15Dl 79 5.00 
1977 2061 91 4.42 
19713 26l3rl r-~ ..... 

,) /~ 1.93 
Un knu.'n 6 

To till 843 5 Ji4 
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A·'.:;;:cc·:,::·! L·; in;;: 5,tudy itttc:nc,tJl to cicttrr:rine the r:dc of 1,:t\er-inq ·in th: 
oto·t.,iths oC_. 2:tibr>:._:(;/--~:: __,o ~L'. 1at t:·1~..~ .:;qf:~:~ of ind"i\l•-;du,:.·1 f·ist1 can L,c~ accurot~ly 
assc~ s.::-~d ·is be1i1~) (i_);-i 1 Ctcd at the L& .,_~u·1·1;~ Lz::~;oratol"~Y~ Th:.~ t:.;::;'f·i·'.J1-dail,y-

:-c1;1erful tt)o··; 11;.~•-; d1 n·.:·_: gt~eat 
,~_ s- ~ t'!<-~terrni na.·t ~i o:,i -\ r a_·;'• __ cor·e., 

·i ch \·.r·i ·i ~t r·i ue:rt=scf:.~ v-:h?n t~12 bon2 is 

I nj f:C t 'i :"1 r:5 a /·is h L1·i th -::et:--;_~: c_y C ·1 ·; ;-:~·; 
1 

(·,~1 r: _;· ·t·eca;Jtut·ed 1-· /orrnat~ion on 
1 ·"-:➔, _;?d tu deter":·:·< '-~ ·c:·1 i-,ate of l""i nJ 

,-· ,., 
'•.!,i <' 

t··: ·i -,-i·2~-tiark(~c.I o'.·r ,.~~' then be ,_.: ,:lbsolute 2.~~t::' 

;:--_ :·i :~: c ;··c1~.c t:··1 d;:~ t-cr;·.·:· ~:-:·;.:/:r:'.· ?nd possib~l_- -~~-:.,•::<.~ tfl-r: cssunip\.·fc:1 ·(:'··: a tasged 
fi~~ 1 s r~~~ !:; L.nd·: :~.er·c:d h\,I pre~:,t.>1!.:·e cf ,:~ ta~i ot b.Y th(:: stt...~·ess 

o s2conti s~ason of the tagging 
r? ti or: s ii 1(:~ tc cen du c •-i~ 2 d oi··i L~ca r' ci 

:: Amerfcan 
'- o Jo l l J 

the c,tr~-.:·~ ~ t.\··•i~; ·\ t·i{:.:_·•-t; ',-~~t- ion o:.,i rc~(t>.p\.~~-i -2 c .. :,~.•::: v.Vi~Y-(~ avai ·1 C\L~·1 c-'" I ti-l-.:.~;r-/1J!1er ..l cc1;1 
Trc D·i C(:, ., "f ;_f (, d {.o;-1;:·;r! ::.: :;. "j t"L1 sc~r ( ,;•; t ·j ~; t.; :·1 ve eXC~Pi'i ill' d :. Ol7Y:? 0 f th-~~ 0 tc 1 i -:~h s a. ncl 

ho\1(:: ttD•·irieci l'J!/iFS :-;c·t~?;·1t1st.:; to l":"..a~:c tl:e rc\:~1di·n:J~~ L1·lth rn::1thods mod·;-::•ied and 
·1c1 d i\\t I/\T·rc -1!·i~·t·!D.·(' st:.;d·le~. on yc·1·10·.,,1f·fn t1nd sk·ipj0ck tunas~ It~ ~i~; 

c-;1:p cc·;_·;:.:; d ·:; '~-1 r. ·;_~ cnu r; ·~: ·\ l) tc ·i ·1 ·c.h ·r ·; i: s.! ~} 'f rorn a ·1 '.J a.co r-e t.t1 u :, ·far rec a. ptu re 0 vr! ·1 l t:.e 

,~! ·1 b?.CC\''t~ j -~ worked cooper2tiv2 1y with the 
LC: l'1(~: ra tor)' to ·ir·1\/t:stig 0::+·.e the in·ir}t"Et·ion pa·tterris of D.•1ba.co1·•e as t~12j1 

at tl""ie cr1:J of the tr··•i}cli•~VJona.·1 "(i's.l7in9 

boats fishinq in ihe 

: ; ~ '.~' ·; ·1 hi c obs er) 0 \~ ·f ~ :.. ; , (,' J tagged c:o. 
(~·!Hber 14, 1~::·;: r(:::,~:;_:·i ts frorn th::· 

:;,L:rve:_y d·f c: nr_yL -; ncii CJ\:.c l <Ji'SJC, trations of 21 a re in the area nfr 

op(::r,:~i·, i ~)n~~ l:.-:ct 1 '!'.·::c~n 33---((: 0 t1 ·1; and v,est"'t;J, L,•'' \,J longitt 
Hcn-·/2Vci·,,, 1::·l b.]C\:.-it e v.;crQ round ·t (: ·1 nt.Hnber:; ·\ ::·ic:s y_ :::.if- th{~ areas fi s :~:(l. 



ln 
. Western North ?acific. 1978 

1978, U.S. JlbacoY2 jiq-fishi vessels conducted cxaloratorv fishing 
for ,:H),";C(ll"e in ·t:,c> v1estern r!orth Pa,.:Hic in coooeration \fit~l the La-'Jona • 
LnbcH··;; for- the~ fourth cnnsccutive year. ft.. m;Jjot objective of the surv2ys 
ha~ n to evalu,,tf• the feasib"iilty of jiq fishinq for albacore in th,~ 
1·1·r.is rp ,.., ' ,,,)/'\ ',' '1'.'/1 1' f ·1· r . E~<· J')""' .,· ii ·11 \! h,·, .,,.,-,,'.:\,~-r·1 i:~ () \ ..... ,_ .,J l :·. T , t.... t --.J•. ~H\., .... • •.t <v• -·~i'-'-. ,..,,.J i .... C· ll o·: 0 

t fi L, la~+ •;·''(JO Vi -i .... l,.: ...... c· •"'·r·o•n I ... i G~.,•, ::>l•ou . -;• ¥ 
❖•l~lh, 1~,~

r: 
-

Empcri)i ?::1ount c;::... ·; n, ne,_;r 1?0° 1ow:; Hutie. Sesondcnc·y ob.J :?Ct h 1es hove been 
to ·,n t·i(':n f:Jr· u(.; 10. in migrat·~c.:1 stuG.ie:: 01: North Pc.:;ific fi1t:ecote and 
t/·ip r:::~~;oc·~z:t.ion of i:}~l.,.::core- !:.·ith ocaano9rarhic feature~;: 

Fovr i,1 o•·e jir1-f'is;!1inD ve:ssels, chartered by the Pric:fic Tuna 
Devela Fnundatio,1, oorticipated in the exploratory fishira ooerations in 
L91 
,._. 

·,1r,.. 
'" 

\'('.;;; 
,:·,,.,,.n:i~)•,,_. 

(· '·'·: ,· co•irl•1:~-;·/.)/i 
.,. l.uV...-\.r,.• "'r1' l.. t~•·\· '"Y.1)'1· V "·,~;, 

u. 
'"1"rv 
.... ,,~ . .i f-i l si-11· i lit~-..,,,;, 1,c·1' fl(} ·;,_. • .-'{-:11°,!a,.;i ..,....,,..,.. \,J l '--4 

co',·"mar•C.'i bui . .._ .t•• .. 1 , 

fi::.ll'i,,J They alr;ci cocp,::ratcd th the La Jo"lli:i Lab0rator,.1 bv ke\"::oing 
·1 . ·1 ,._ /'.' ff ,> -i ~ 1 C: f1.; 1

t J ,,, .r.--; , •.,, ·1°1· ·1' r·1a (; .:• .;· ·•· 0
t ..... ; , 1. rv«· ;:1 c,. 1 t 1 ;_.f ~.~ ..> !, 

3 t r-.. ._1 ;. u t , ..: V ""'""nor:"' ~.,, 1,,., ,_ Ct ~ "'P 11· C o· h,:: ~ ···v' •-1· i 0~·1 •· - • 1 1 u ( u .... t:. , t \ ,.,_. , , .;;,,

(incl ud r nq surf,1cc. 1::v:l ~;ui.):cu:--fc:.ce t,'::t?)e;--atui~e r.iea:urem,::nts), F3;, i ng m;,,y'"i ne 
v,;c:a her (;b~jer·v,:: t)rit:, and c(;ttdtH.:t~; ns a·: i:<~core .ng operc~t:·I ons. -(he fo~Jr 
c!Lttercd vess,::·: s i ~ frci:;1 thre.,~ ·, oc.:;U on'.: ·in 1978. Or.2 of t!l2 vessels 
de~H'.1 S.:1n D-ie90 on i"1By 5 and f·ished 'tf~~:t~:.trrd betv12en 32° to 3Ll 0 N latitude 
to north of· :a~i i r··1~?ar 159° \.J 1ongi tutk::, t1Jlett; it rendezvct~sed vri trl two 
ves :-; 1-::1icl! ·ic;t Honolulu in mid-1110.y. Tht: three v~sse1.s conducted the·ir 

taLiDns \'l-2~,tv,\rd i~\·:2~.:~'1 (:bout f) to 35° N ·1c.titude end v1et'e eventua-tl~y
jo·iried ~ fou ... ·~h vcs?,el \rh~1c;·1 de:pct'"'tf::d Se\·/ard!_ i\l~ska on t.1une 7 IP The. 
v t; ~;sf: 'l ~; cc,rrc-; nu ro confiU(: ·t· f i ~.; h·f ng t-" 11 J res ett re: 1 o~1eri.rt ·i c1;~:s .,~ ti t:1e vn~~~ tt:r n 
Mor P\:~ c u1,t~11 c~z.-.r·, ..v s~::~pt:-:'rnber-., }zefuelit:g \:·Js done 0_t r·1·1dv!a_y Is1atlc: or 
Hor10~1ulu £1r,d re})i\)v·fsiu.1·in~; ~nd un·1o\~(·ing of a·ll;tccre t·1er2 c?o;·1e in Hono·:u·1u" 

Tl1e vt::sse·is c~ught a, ro:.::inate·i_y· 560,000 pounds of albz.core~ Each vesse1 
un"!:;a • fun or near-fun ·:,Jiids in Hor.o1u1u on tv10 occasions. Best catches 
VE-'tE' i,·1 Lite• 0 0 .c,r·1,, J!!r<'." n2ar· 

early July near 
.. 

?8° N 
·-

latit~de, 
'-' ,' "'" ~ -· 

175° 
'. ' 

H 
... Vl- ti ·1atit1<d· ~-, .... '} 175° , i.r ~t lonaitude • ,, • ., i11 

longitude, and in mid-July near 40° 
• 

N 
latit~d2, 177° W1ongitude. Catches of JOO t□ 300 fish per day per boat ~ere 
co;i:·rctr 0.11d thG top catch ·tor a da~f v10.s 7/18., Sn1al~i or no catcl1es ,,tere n1ade 
bf, S,:n Di(=90 ,::rnd north or HJ\ ✓ idi i,·, :;:J_y and betwef!n Ha.\·.'ai·i and 170" t0 

175° ~ itude The si12 of the albaco~e ranged from about 5 to 45 pounds 
v:ui },~1 Lo C~O p(;und fwish of_'.t~en p~~eoonri,~:··\.,1ng .. t,vt::ra~ie fish size for a trip 
for~ C<.ic;·; vcss.e"i \-,'2.s about 18 to 19 poun::1s ~ In c:.ddi t.i on to awl bc~core, very 
sm;:11'! c2tc;1c:s of s!:.ipjack ar:d yellm-!fin tunas v:ere me.de. Aiso, a few 
ye"llr''.,-r:an, 1~ah11;,,;Jd, rJ.inbG\'J runners and one s1,-1,ill m.3f1in ~Jc,;~e caught. 

F'lsh-ing s1Kce:~~ vnis genr~r;::l!y rel,1ted to cce2.n conditions. Best eateries 
were usuc:, 1 'I 1y ::1iFt2 ' ne,:lr oc;~an1 • c tcmp:2r,1ture • rron .. .... 1-s or " e d II p 1 • •1ges. re 1ITil nary 
i.':;-:(.,:nint1t·ion of ':?rUco.·1 temperature di~;trH> 11t'ion from e1:penc!Jhh~ 
bathvd,c 1 ,10D: ,;ph ctT,ns indicaV!s i.:hat best fishing occLHTNI \1:v:,•e the 5£l° F 
(lr1,\i" C) isotf10:rm st1oaled to 1·/ith·in ti.bout 200 to.25L) feet (60 to 75 m) depth 
and that c2tches were usually low in areas where the 58° F (14.5° C) isotherm 
was (k:ener than c.bout 350 feet ( 105 m}.

' 

Tlw four chartered vesse·l s tagqed and rel eased 492 albacore during 1978. 
Tfw t.1q9fog in J.9/a brings the total number of albacore ·tatrned "in the 1,1Pstern 
Nord1 l',)c[f-;c by ll.S. j·lqboats conductin9 (::?XJ:dorvtory troll"in9 there to 802. 
l~inc of tr1e flU2 ctlbac;ore have been recovered a.nd a·11 1vere recovered b_y 
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,J 
recc1vrt~ic~: ;iJ2re r1~-,;,:~ ~Ji{-~ S/JH(-~ yectt a~: th:·;_;, v;er·e r"::~teasr:d aftt:\"' bc·ing ~t 
·f "fbc a _y t:1 :~e" 1 :·,~r0.·i ::_:e~~s.. /\1~! or tJ1c·-~e r·ecovPt~·ic:s \·!ere n1:=~(~::: ez;.st or t!i2 
loc<~:ticns 1.~:~1:::tr: \:er2· r~:::,·lf;;-ised, ind·ic.~:t-:n~J an er!st~,./ard rnigrc~tion of t.t'iC: 

ta. f·~~~~1,, Thrc<_· t;·;·_. thQ t:_:~-1 ~~._:·:~ fisi1 \Ie~-e r~:cove.i-•t}d dur·ing the fish·ipg 
ser1~1cn1 fc/f~lD---ri~~tD \.!1~·= or12 t!10,~/ ucre r~:1easPJ .. t!h~i1A the-re have been (10 

r:~covc_r·:e:) ;!·1,0.d2 cr-f t!-u.:: c~:.:ast o? i'-.1:]r·th (\c:;::;r·icc: of t·~sh ta~~ged Cy U"'S .. boats ·in 
'rtc··:.:~~2-r'n i·Jc;r·t~:1 P.:=.c·ific, th~:;·"'e ~1ave been ·cv.!o recoveries of ta992d albac:Jre 

rna:ie or·i 't LLr.b··~ a. Rvf V~?t' in, 1 :t•:: sr~~-JT~~~;r:~Je:r· and e{1riy Octcber l:;7,l of fish 

(J !··] 1.:1~1.~i··~Ut_'.~;., ~~!-J l~ ~e;;~g::v~L'::\:.- Th2 (~~:;1..(lts frO"J 3"fhacl~:-~c 
,1c~-:-t.ct·n i.1r:.~·tr·~ ;1 {.~!-··ifir.: ind-;-.:~=~\? ·f.:.ha,1: 3·fbJ.cor·e r.-1cvc ,_"l:..\•~t\·-1ard 

acro~;s Nor·t~.h P<::c·~f-;c durinc! -~-he sr:r1 ~~-nd sui:iiner n~ontJ1s an1j that fish 
found -; P t:-10 v:~~st :t-;1 Uort!t P,:=<>~ (·; c nr.-jr the Ernpcrar S~?nlJUn°i: cCTn nr~ grate to 
Vlt~e-r~v of·:.:- ·L.h:J P2c·! i:~;c i~orth':Z(::i,t b__~! eciti)/ -f21·1 of t::e Sctf:12 ._yearL 

--.~-·.-- -·-----
r:1e SL!cce~~s of the cru~i st: 1.·:a:; ·1 in1i ted o~-~co.us2 

- i:,·1 f"r:: ~~r-h (' l C~)r·s < N2·\1 .:::;PS~J1e·1 ess. ~ S0;1F: d~:ta \/€re co'I ·~ 2cte:J on 
curt.~·iE.c Ui~ •- .... i_.,~ rJ•,i·:.:~~-,.•t',_, .. ln acditinn~ :tvdit·s on c.:lb~~.ccr2 

·~·,:..:v v.1t:·.·,\; c:::~-;-·"::·ti f)n .. Tt.;t: n-iant~script:; d;:~cling ~.-:i·~J1 a·fbc:co~""e r:l1_ys~io-1os·:~/ 
\·:;?re pub·t i::.. ·tir':S} l~}/8 ct: t}·~~·ce 2.ddit•~cnz:·1 f:L}1:u~~crir1ts \\\_~re co:np~l2t~~~ci for 
~~ U :~ :-~; ·1 :.: tt :~ 0 '( pLl L~ i C ;_~ t ~: (;i 1G 

H._ L..vnn '.} Occ-a.:,~;~rr\:ipher" ~ ~: s; p:~0pari rig trie t:::xt of o n~an!1scr·f pt on the 
oc2s:: no'._,. re: phy of· ns i ti c:·i Zo~1 e: in t}:e f:EL~ tern ~~o~----:~:h Pa.ci fi c a.nd the 
suhatctic ;,nd st.: r~;r,·ici:;.l oc~~:(;f: fronts v;i--!ich -rorn1 its bounda.r·ics<. The 
r:·ia.t1uscr··i ·i:.; base::-: 0~1 h_:1 drogr-J~:·:1·;c data col "!2cted during six a·1b~cor·e-
oc::-,:1noc!rtr Cl ui ::~':~; condu .. r Ci'},r'i !·1;J e,Jch 1J~;;1::: of th-2 ;/ec.rs 1~;,72 t)1rough 
lS//., l'\-i t_,accr-2 c:r-·2 u.ssoc·i· ;:·~:f.ci 1 1·f t:1 t:·;2::.e; in·; {1-uc~?t:~n f2t~t.u.r2s an:·i tl1ei r 
rrr·;9rcjt·ic::~. av2·!12;)·~·i·i a.11d r~~-·1-~1tivc< c.~br1ndz~nct: is ·inr·!uenced b_y t:1c de9ree of 
d;2vc:;l :::,i·:t of the frcnts G 1~.n0.·f ..~/s2s c·f OC(~tnographi c: data f rorn t:-:ese surve:/s 
c:2,not~s·i:r·r 1 t.c that tL~=: ocet.~n "i""roi·1·cs c.1re rnajor f2atUi"2S of tf·1e upper 200 r112tc!,.,s
of the ncean and --t t:72 ft·cnt/tl rt~g·ion h,?s considc~rc.b1e d_~ynarnic activity 
v:··f th ·:: ·1 DV/S and cot 1n·~ci"'f--1 O\.'S., l n·! t·i 2. ·1 ca 1cu -i c. t ~, ens o-f tr-an sport~ \·th i ch 
-~ i:c~·, the~ vel::~~•·)-~J' ovc~r c!::~r:th c.~nd acr·os:; broad te9·fons., sho,;s that ther-e 
is a net. ::~c~stt·.Ii.lr(; flo~..1 o.~:out t~':t: front;; hut ilot i..\rithin the Ti"C.n.sition Zone. 
These cnl~ulJtions ar2 sensitive to the choice of the grouping of stations and 
v-1 ·! ·1 ·r bf· .;-_ 1)r:·1n z1. i·,eo <i nci check r: d 1.,1"i "Ch oti1er· d.3: ta~ MP ri ( i ena l hy dro~~ra. phi c 
s•?d.i ,:ns ;_:,,:<en :,y ri pps T.nst'i tuti-:m of Or:;c-,anogtap}1y in other sc:-:trnns ilrc: 
bein'..:i used 1"01"· comparison. 

The 111cir1uscr··ipt a1so d(~scr·ib:~s features of th,= ocean fronts v1hich appear 
to be ch,,ractc:'ist·fc of lcn~ritud,,s east of 150" 1·J, including l,,r~v:--scale 
·inter-·lciaf·inq of V✓ atcr- masses along the fronts, and ·1arge-sca1e meanders of 
the sub1.rct·;c front a'.; ·i·V; po'.,it·ic;i dccrcc1sc:s in latitude in an eastv1ard 
direction. 1n dcklition, the paper discus~;c!S l<u-g2 intcrannual var·iatfon ·in 
f\-cont(': ·i <1(·;\101 oµrnc11t .. 
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!J ' :'L-.UFIC BLUETJH TUN/\ 

l\!1Jrt:, !'&c! i'k b"l u:::f i ;·; ;;una Is caught pri mari ·1y by Uie Un"ited Sta 
Japan and fiexicc.::. The toud o.,·,rual cat.ch h11s fallen Lo half the 1cvc :; 
record,::d in the 1%0' s and H: nc·; stands at about 16,000 MT. Uwi ted ,. tr2s 
fishcrn":C·n Lnd about 54~b of the catch, ,Japanese fisr1c1irn,·:n, 34'1~ and ;;u;'icm1 
f i sherrtcn, , n. 

Tt,:c• l~: 1 .!\ 'L;ie Ur1S~ c c::ts t~ ~nar)c by· srna·t~~ purs~~ s:.:inPrs, fl1?in_v be1o:~!e;inJ 
tc j2 r~;r·rd:~ 11 1..:c::_:fish 1: ({::;·;:~;1c:\,,_V, nrackerr~ ..,, s':.p1~id; etc.,) fleet.; J sa1~~-11 
pott·ic )t; 1 ct b,'/ the~ t\'"'cp·~ci;;,'J tt:na. {_yel·to\.vfin and skipjack tunc;s) fleet .. 
T!1 e c tc i·"1 ,; s c:;,: c~t} ·! n ti re2 r~ ~: 0 ~~.cu t:1crn CD -i ifor;, i a and 1-•1~:x i co.. f'-'12 >: ~t c c.:n 
catche ,, rn,:, off 1;;::;;·ico i::::xican tropic,:21 t:;-;~-; fleet. The t1apanese 
catch ~~~ c::. prinai·ily off tr,r:: .J;:;panesG !irc!1ip 1~la90 ,::.r:c! in the Fh"i"J·ippinc Sea 
by a ffsh;n~, i1cct th:::.i: liSCS ;:,n ass;-:;rtment of fishin9 s...-~::irs. 

Sorn.:- r?;n·itot·fnn 0-f b"!ue?ir; fish2ries :?-UfJgest th~~t ttH: t-..'ort!"l P2~:ific; 
b)ucr~n tun.:1. stc1ck r;1I\\' b2 heciv·:l_y fished. To· pt·o\.1·io~~ ~~~;)ti:J precir;e 
"irri'Ofi1\: L·1 Ca! ·j forn·i (4 . D :; 1 "r nt oY F·t sh and Grirr2 l,as been contr2c ~ed to

tuna 

Dr- .. ~·~ c>r_rd S .. ShcHturc(_, H~~n-,c·t u~! u Labor·ctcr-.,y Di t\~::c-Lnr $ and oth(;y· N!:r~:=-s 
pc•rsonnt~l L:tve been --~r:vo·ived t!s <1dv·!sers to the U~S .. s-~.z.-t>2 D2par·C1f£~{ t ·in 
ne~,o~c.ic(tio;~;:, to ds-velc)p i SoL!t:·: Pac·}fic Rcq·ionti·i Fisher·i~:?. Orgarrf z2t.,:cn(; i'•lt¢ 
Sho::,un-1 p,.1rt·icipated in t:e,10 frir.er,12-;'::,iona."i r1eE:tinJs to ..::2vc:·1op a -c for 
the SmrU, PiiCif·lc R09·icr1c:l·: Fi'.,i1E.:l"''i;';S Grganiz'..ltio,,. 

At second 1• 1,0:f<::i ng, ·i c: in June 197B, a draL. 1 esnguc:ge of th:" 
co:w2nL1cn \'a'.; -'C:i·eed u ,1 .:1·i pi"rticip2.nts .. Hm 1evr:r, prior t(l the 
ant·icipi1t L: s·i ·:r1~1 of th,~ cioct·:,,c,,n: ·in tl1e fal, of 1978, the SoLr~h P'"tclfic 

1978 0.t t<iL':::. The Ur:it(·:d Stte:, i:. CUiT<2nt1y ~n a "he:hl" posit-ion \dt, regard 
to its aci:.idtiE,s in promctin:J a n:gional boJy. 
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BILLFISH 

r-i sher-y Conservation 
s. ha$ assumed the rcsponsibi tY to 

i"r,.~·cu,,·,r 
__, \j j , 

,.,.. ~- n '-1 t,..) 'l;.,. f (,. \_ 
.; 
i 

(;' 
j j 

Zc···1·1•':'! 
,-. I ·._ 

('
• 1 

q·7 
\.,' <- . ,_ 

H(\!•J/','IC•','" 
fl e,J l • 

not extcnd 
1-_. •• '•-- c ,- . 

l.o tuna.s, nwny po 1 : i;.;j.e.s rom the s tancipoi nt 
of co11tro1·1;n~1 b'il1 sh ha,rvest also effccti tuna fi sfri 
in traveYiti en of the F'CV:f\, 

The rc:w~ 2 ';,.Slli!i,-;S th.e re: 1 odes contci tl1~ , 
so tlvit U.S. rn2nagement pe,,J·i fee ti ve Ty addrX .orisierva t ·ion 
r. 0er!,"' 

--:.. :d,..J,.:) (.\ 
~ 1·-rl [' v•c· <~~ ('') 'tJ .. ,),, (' 1· 

ocea1,·i 
il ... i n>.thE· ·i ·1 l fishc1s ci.nd 

c sha , ::;tocks r<',nc;e far o 2 the ·cz cz:5es V 

a 
.i

fE:N percent of the total ·1Hish harvest ..ts taken vrittrin U.S. jur·i
di ct'ion, and many experts n:.nv be 1i .eve that effect·i ve management f.or 
ocer:tn1c • spc1c1e::: • \-fcuia• ' I~;est ' acco1np,1sl • h Ii • . ' • 

te~ 
! t '•cri ar1 ·1r1ternat:1ona. - ~)as·ts., 

In compliance with FCMA which ls for development Jnd ) ·1 (~-
ment,.rtion of Fis ry rn2nagr::rncnt phrns n:MP), .:1 $J?tt was in early
1978 on the prE,parat•ion of :;trch a pL:,n for Pz:,cifh: bi sharks 
by the \,Jest(;:rn Pacific F·f s:,1er,y nagement Council and the Fi sht-:ry
fianasernent Council for the eni' Paciflc atea.s of Urdted Sta interest. 
In ddditfon tot spscies CJf b·lnfish2s and ocec:r11icsh.::, , tvm addH·ionu.l 
species, the wahoo and do·lr,ldn ;3_:--·e inc·luded fr; the p·1an, s·ince th2s0~ 
species are ta.ken concurrent·ly v1iti1 billfish and shad:s on longline ·ing 
gear 1·n the cent.ra·1 ui1d \'✓ ES Pa.c~J 1C FCZ~ 

S\,JFC memb(~r~:. on the t(~arns ,n·e: M, !\dams, iL Mende ls·sohn, G. 
R. Shrnm1ra, d. Squire, lL ~:etht:rall, H. Yos da and H. Yuen. The pri
respons·ib'i'lity for integr;;~t'ins the t\•JO plans has ~),,en assigried to the 
Western Pacific Team. 

There are s,"vera1 major ·l ssucs t.hat the integrated FMP lii 11 attempt
to address. 1·here are leqitirn~te differences in the needs of the inter­
ested parties involved in-the west coast fisheries as opposed to t~osc 
involved in the central and western cific fisheries. Along the mainland 
west coast and about the Pacific islands there are both commerc'ii:d and 
recreational fisheries for billfish and sharks. The major species caught
by the lLS. v1est coast recreatfona l rod--and--reel fishery is the: str·i ped
marlin. Swordfish can be sold commercially while striped marlin cannot,
and t.hc0: swordfish ·is comrnerc·\ally fished using harpoon gear. About the 
Pacific islands both recreational rod-and-reel and commercial rod-and-reel 
and k•ncJlinr: fisheries take i'll"l spt,cies, The blue 1:w.r·1-in 1s a major
recreational rod-and-reel species about the Hawaiian Islands ard Guam. 
In i:1Cld it ion, t foreign ·101·,si1 i ne fishery for tunas and bi l i fish operates
within the U.S. FCZ in the central and western Pacific and captures a sub­
stclntial nurnbE-,r of bi'lHish,, shark, wahoo, and dolphin fish. 

The social and economic problems of the commercial and recreational 
fleet off southern California are complex. The major conflicts involve 
the coastal man21cwrnent philosophy of the !righ-ly 11ri~Jratory b·i·t:fishes and 
on the use or non-use of aircraft spotting in comTicrcial swordfish fishing. 
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Re9ar·dlng the 1attff point'., Ctffren't C0lifornia requ1atio prohibit thi: 
use of aircraft ·in order to t'Od11ce thf1 efficiency o-F co1 cial fishing
ancl increase the c·cnpet:it·ivene~:s ut re:creat.-;o:1a1 fisbermsn .. 

In the centra1 and westurn P,:::cific the operRt·ion of extensive foreign
1ong'lh1e fis!H.ff"ies 1ippears a'..: !')!'le of the major proMems. [ong1ir.ing
c,3.pturc:, tunJ.s, !Yil!fish:::s, zn(l rel< 'c:'.:;fo sr,·cfos ·;nclisci,.•imfoate1y.
!\1thot;f.]h ttma:, are norma11y th<~ target ; _c\es, there 'ar::: areas in which 
the lon9!ine is t:~r~:c!ted spccifiol"ly on hi1Hish, \tlhi"le bi'!lfisl0 es and 
other sp0'cies of lntQrts·i., ir: \he P1ar1 :t1·e \en in:.:< :.ent.'11.ly t,., tu,1as 
by th 0: fon:·l'.1n tuna fo,ig1ir:::-: ?·isheric•:-;, th:~ U.S. hJ.s h::gi:;1a:-i:.:i,1 to 
ref.J,,dat,:! the htn·vest of bi'i"!fishc:s in tk.1 FCZ but not tunas. 

Hi(:: fourth c!ro.ft of a a1·1·1f·ish f)1an ha.s now be?n comp·leted for prt::·­
sentadon to the llestern Pac:if·ic. F·ishcties CoLinctl in early May 1979. 

1-\rr1ong the features of the dt"~f:t pTan___ J:J.te an- econorni'c dest;l"•iption a·nd 
i'H1alys·1s of domcst'ic use:' grcups about tr;ie ild\efaiic.n,.lsltrnds, fik12rkan 
Samoa, Guam, and the northern Mariana Is12nds. Alsc~ ·included VN:is infor­
mation en general biology as tt pertains to manag~n~nt, stock distribution 
of th2 severifl spr~ci es Lhruuqhuut ti1e Paci i'i c: and cstim,1tes of stock 
status rr:'3lntive to ViSY or tr0:nds ~n CPUE. Dnt2 on c?,tches of the charter 
recn~at1ona1-commerciJ.1 r.:nd r!or:•chur.ter r,scrEiat·ional cnmrnerdal f1eet 
indicates substantially n~re bil~fish being caught than previ0us1y
estim::.ted. 

On beoinni~a the develocment of a FMP for billfish in early 1978, 
t.he (\J't' t.\ :, 1~1 Dl~\f':'.>10 ~vt:. r 'Jf~]O'" . ,c.-,,il" "t- ·1· 1 " 'tit~·1:; ·:- '11 ·f,-hp Jr. (_(;;.11~'''11"

t, h .... 
., i.., i·ro·v ·., •1 o· uf"':·J· -., ! 

f 
,.,,,--... 
i,"' roui·1r. V V o.,F 

1· .,! ·o' 
1
,::,,,.; 

object'\ ves re1athe to conservation and 
~-, ... , 

.; 13 n ri a' .., t' erl\..--1 

r:1:1m,:qement ., encouraqemen;: of 
i nternat·i ona l agrc:cments s prornotfon of dornest'ic cornmerci al and n:1cre,.,_-
ti onal fishing, providing for a continuing optimum yield and encouraging
the development of fisheries which are currently underutilized. 

An econorrl'ic and soc1cd prufi"le of the Cc:lif01'nia svwrdfish f-ishery 
was developed under contract. This profile outlined many of the economic 
and soc-1 al conn ·i cts among various groups in the swordfish fishery. 

In ·1a.te /\ori'I 1979, the Pacific Cou:1'.::il Dublished and dist;•·ibuted to 
th,:~ pub "11c the' f·, r~c,t draft (Part I - Bi -l l f·i sh) of the FMP. T!li s draft 
w·1 n be forma ny presented to the Counci 1 in May 1979. 
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/\ ·st,_a,_rt un :...0t·~,S~'Z1 ·~:(\~np~J-rr:.,,~: \'l<lS r:!_:\s,..~ in ci9:?2 1-~:>~:... f.t:he _t._iona"i :·lar·ir:_c_ 
F·lshi:!r·i2°, Sc11·v·lcc, !.h:rh1g the 4-n'ont:h f)rogrvm wh·leh ce9an _on Augu~:t 25,
1970. observPr·s made ~2v~n trips aboard cooper~ting swordfish vessels 
-·.r' ,!. '-.~· -,•'•'yf') l

.,r.d!rr·•I 
~. +c1+-~ -i r -r: ()•') C-\ ,,,~,'•··r~-;~··; sJ·1·· -=--·o ... l"f·~v. ~ :-.~·-'.m···'.·, 0 +•,..,·; <' ,.~:·n,.··.::,.& 11 1·0 1r,a·i" ,,.,,::; 1 r·t-.,{#·~ctcld C1 ,,.,.o, ,.!, .,,_ .):•JU;._,,, I !,I n.Ji(J,::.11.'.. t.,; ;,. -.. -... I., ,~•J '~'''· \-n.,V\o 

The s1dordfish s2.rnrplsd avc~t;iqed 251 pounds, vrith a range in vJEdQht from ·137 
to 436 p:iund:::;. The sex ratio o-f fc,1nales to ma1es '.'las 'I .7 to l. Di'l'LiJ 
co ·i ·1 eci:•\ on v: \ ·, ·1 res unH? i, ext surT1;11--:-:r. 

In 1ate P,uffUst, a Sl'-/Ol"df'ish h?r'poon V1gsrin9 [)l'Ogram was begqp c'.S pa.rt
of the! Cooper;:d:i\:~: Marine Caw,, Fish Tc1(1ginq prngrt:;r, with the ct)c,i'>crat·ion
of rf::present0t-ives of:- the Intcr11.1t:io11svl G-an1z:·f·i 1stt:<·/\sstJCiatiun·,j 

Using ta(iS forn1s!i1cd by the Southv'1est F·isher'ies Center, mar·Jpe anglers
tag9i':d 11; :,v1ordf1 sh off southe: 11 ca·l i Jod.a frnrn 13. t2 AUg ·; t throuJh 
OctobE:r. 1JF t.i'1ese 15 taqs, six tac::; ilc;;.ve bes.i recovered by cornn.1erd,:c'l
-~··1·~·r'•(:,,·,,,o,·1 a a1J·•::1 l"eJ, ..,;, ,1,1,,:...1 ; ,o 1 r:r1;•·,1·•;~t..... r,,+r:-.\..,.._, 'C:. v·:·····e·:;~t.,I _ ..:.,, v1 !.:. c:~1.1,.J...:.., 

11°!\,,,:l ~ , .~•,). ,J .).. ~ 1:-;,,.,,..11\...,,,-...~\);tt";..1 ;:.,\"···1··,.5· -lt"1H'"'"'.,..,.,'-..~'s,:- ) +·hr-' •1°1·1p·r;'',, r \'7; ~~.,,. ,_~,,. .. r.A, 

area as thr~ f"'fSf'! v1ert.~ tagqe.-J) ··v-/·Ith t·:in1D·s-c.t-.. 1.:(~a of ofTe tt ·30 da_y;; CJ.rd 
( j-: C: + ~1·1rpe f r'·,i··, t ;:H~ ·to v•r,,... :. ['·:· t ,ic•p 'j' 0.: ,. c· ''a.t)•~,::. (I 'f'irfl ·; ,::. c· S\w,rl, ,-,.\.,,-U..J\.•l.lt •e' ct:,j:,~ .•.--:,1 , :i".••1•v·' ,;·, (\ C,.,.1 ..,t.-(1. ............., •...... :j I ! : ll!v t •' I -. 1L,,) 

,:t..tlc.. t 7.. : 1·1 J... ,..,, •·1:'i 
tlr 

•1• 
... .... 

to about 30 miles. 

Preliminary results frcm this li11;~ted .::w1ount cf tagging nclic;:,tc:d that 
within the area of intensive fishing1 a possible t1igh exploitation rate 
exists for swordfish observed at the surface. 

PACIFIC -- BILLFISH ANGLER SURVEY 

1977 was the eighth year of the Pacific billfish angler survey con­
ducted in the Pacific to determine the trend of billfisl1 fishing in terms 

1 lf t I •1 ,- • ' • ! • 11 f' • I r • • ' • Tho ca .c1 per anger oay TOt Ine maJOt Jl , 1::.,1 n::::/11ng ,ocat1ons. , e 
survey is conducted in cooperation with th2 International Gamefish 
Assoc ·j at ion . 

Ma.rine qarn(~ f-i::;h cJi1nlers ,,1ho fished ·;n tht Pacific: du;··lnC1 1977 v!ere 
' 1 c; ,, (• c' i:n "c·,n,;.,, "·Le ;, 1'10 r:; ; ~: ;\ \"f'1 l('(H"il'Ic~ ._ 1 • , ... , t. .... \., , , 1 J-' i \..-- • • .....\ 1-· . ··- ·-· •..-- l-. d ,, 1 

ll 
, 

·i' V-;
t 

•·1
• 

c···::f .,_L-.h 2' '1 
1 

! 
.... 

1r·n'1,<Y•" 
( J ,.__ 1 

0 ·1·: d ,Jr \.,; ... C'1 +
l, 

n'' ay -f ~1· 
.,J, 
r. l•1ccurl 

1 

for bi'l!fish, by quarter of the year, and 
1 '~ 

the number of IJ1l-lfish caught
(landed or released by quarter). 
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1 ·01·1 ~L~10 b1'llF1"s}1 a.1. n I., , . , ~, . ta- s ~0.667 a an-
inc,t::tlS·: from the , 532 2ng1 rf:;;crte:d ifl"" ·; SI& c:,td th ler 
dct:,;ks tn 1 Th~, m1mbfo1· of hi llf i sh re;J ca 
v1as r], ., u;) f,-ciill 3~"!!9 fish ·i:1 19 . ovi::raTi bil}fish
(fL,h p~r ano1-1t:'. day,) _(7 ~z,,; □ ~::3, ~r ?,§1 ~~Y~,.Ji'~trir:g sh. 
This ·is sl·i~Ji1t.1y m'.J:~2 tnat rn 1910 ,lJ.Jo f1sh da;/,
2. 7 days fishinq ::t 'Ls ,:\ppr ::.ill}'i', ·c,·11 tiit; Si::"t;FJJis ohserv&d i r,:r:
th(~ 197Ei :S:Lfrve~j( ~thfS ·1 O~t'•tt • l~~ G9~·tt Q_ v~i"(i.;;Ef (l f' o~;i:t 5 f'i sh pt:H· day, 
or 1. days per fish. 

A review of CPUE da 'i'l focc;t"lons abc}t.d..
i ssueci irnuct1 ly b21 tile S she·· -:es C:::ntet. 

P/\CIFIC -- COC)PE:~. TIVL i-lARlf:E G,L,: ,::; 
FISH T:-\GGING Pi(OGi~/\h 

S·ince 19St~, b1nf·ish -.·c coop2rat·rve nk:rinc:: g.":mefisn
ta99-ir\g progrr:i.rns ir, rnz.ny of t.',,.: :,:jor .11ori: sh; at':.$ cf the r'41c<fic.
Mcjor ·1 oco.ti ens of tagging ve necn orr southt;rn ca·i '1 forn·i a, B2jC'1
Cah rrdD and m~dnland He;dco, Pen4m", Awstrc-.l·la, The lfoJrire qo.mBfish 

l,-.___j µr "·cld ..ft <:up:·,,·-,,~--t'"e' N.-:-._-,:-.-:.0.·n.,;'1· Mrl'1'••;_,,·•,et :1gr•-'··"qtn,. f'''QQ....,,, 0·•·"nG,, Cl"'''''n;1f11fI\,_.:.~· ;_ ' r':,_;,;h,qi"ic-,:;..) -' ,. : 1, .• ·- ~ -~-- rf_ - ., -r _...,

Service in cooperation wi lnternfl onal G&me Fish Association. 

tJa,rn2s Squire~ fist~r2t~:l b·iol ·ist o.-~ ths La Jt1 .i1u Labora. $ coc,rdit1~
thf~ t;:, lng p'oq:·o.rn and ·,-ted that In c:1·1,:::ndar yeRr '1978, 1,054 b·in­
fish were ttiJCJed~ z.n increa,_::c, of i43 !,! :l:f1s~1 tr,gged :wer t'·1e ·,_,;n tal 
of 91·1. Gecau:::e th12 ta9gi1-::1 of blac:< marlin ·:-iff 1-\ustr:dia. is :iO\'! being
supported by f:ew South \!,i'lfL- Fisl·, 0::nes the numbs:· of tag received 
at the Southwest CentPr for olac~ mar~i11 tagging ~s decreas However,
the total number tagged is est·fmated to be bP.tw2en 500-600 in ·1978, Thr:? 
total nun,ber f·1sh of a11 species re:p:;rbj tai;,92d coop 01raL·1ng
anglers in 1978 was 1,349, an increase of 227 fish over 1977. 

Recoveries of tagged billfish reported to the Sout~west Fisheries 
Center 'in 1978 (Ji:u1rc1ry ·1-Deccmber 31, ·1s~:3) totu.l 26, 7 rw.,r·e th2T1
recorded in 1977. 

Reco\·cri es by speC'i 2:-; ancl area are: black marlin, 9 recoveries in
the Coral Sea; striped marlin, 3 recoveries, one at the mouth of the Gulf 
of Colifornia, Mexico, and twa frorn ~:out rn Ca1ifornia, U.S,/\.; one
sailtish from the tip of BJja li':'ornia, Mexico; i.u1d 6 S\-vordfish off 
southern Ca ·1 "if'on1 i a, U. SO,;. 
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A comrfl at~"Y'tvfe,~ of published 
ano,µa11 y by the SJi;C.
··.:'k : .,d,,·· 

EASTERN PACIFIC -- MAR 
Dl\'fA ACQUISITIO~r·S¥ST 

CoTl ection of sti:rf.=tce ruarine w~~ther: iibs2rvations':£y th~. la Jc-; 1a 
Lnbcrato\"y bcgi$r\. in+:fg?g and ha'..', c.ontii b; the presen'*.:. JW1d2,· the 
current system; the duta are ce1lected om a Fed.~ral'Avi~.tlon /'.d1;1inistra-
tfon (Ff\li, 6052) circutt i:ind punched9p pap~r ta.pe. The .~~:ta are trans­
ferred from paper tafi~ to cards and :~'t"e processed on the Burrqughs 6700 
computer at tb~ University of Cc.liforni,1~::(LJCSD}. Products 1:1:rorn the pro­
cess·lng o"i these d£1ta are p'lots of sea surface t2mperatqy-e,' wind direction 
and sp t and mixed h,yer depths •. Severa1rn o"f these pl,~~s are ana 1yzed 
and transr;dtted we1.2kl:r to v2sse"!s at s.~a vie-. radio station wwp. The 
procE:s ta are fc,1sn 2rchi for future res.e:::.rch, while otne"·s &re 
used iii the prepar,.n;for; of t:12 r.-.rmth1y :@t1blkition" "FtshiryE} Information.II. 

In May 1977, permission i'i?S obtaJned to updats. a,nd aut 1te this data 
systEm. !-, new system v1as designed and equipment pu-rc,~.~ses 
Th2 ne\•i sys tern was to emp"lay a "i ,:Q;fwpm te.J etype 2.nd dc¢1;1,;tfi . .. 
processor to co11 (~ct, edit, ar;d store mari n2 weather data on m1:1gn2T. i.c 
d"is k. /\ t f1·(:quer:t interva ·1 s, the do. ta wcHJ1;; iy2 fu:·the;r edited using a 
CRT term-; nr,1 and ssmi ~-proc2ssed br:3fore entry ·into t~w B'urr0ughs 6700 
con;r1:t0,~ for more ccrnpl-lcatec; procass·;ng. lh2 trcns'ort,::f the data to 
and fnx'1 the Burroughs Has te be facilitated by a dedicat_ed te·lephone 1ine. 

By December of 1977. the hanh"!c\re for the new syst,~: had been purchased 
and the new high speed dit3 line (FAA 604) installed. An analysis begun 
of the dati:1 from the new h"igh spe;-2:d line in ear1y 1978, indicated r:o sigrd­
ficant increase in the marine weather data available. Consequently, a 
data source was sought and in September of 1978 the 604 circuit \·\:as 
terminatui and a 100 wpr.1 circu;t, the ~Jest Coast !'-:arine Circuit (~JCMC) 
v-:a.s instaned, The\ VJCMC, a circuit contro"lled by the National tJeather 
Service and designed to handle only marine weather data, proved to have 
significantly more (36%) m1rine surface observations. 

By March cf 1979, the foit·lal software for the new system had been 
developed and a comparison of the new ~ystem and the old system started. 
This cornpar·ison of the two systems is in its final stages and all test 
results to date indic0te that th2 new system will permit the acquisition
of more data. mo~e efficiently with a substantial reducticn in recurring
data processing costs. 
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The NMFS pi;b·h cat·J on lif ·1 shing Infoi·mat•i on II is desi ~Jned to prov·i de 
·Umely envirornnt;ntal 'information of the North Pacific and Eastern Tropic,fi
Pnciflc 0cE!i'1n to the fisrring and sc:e:ntific ccrnmunHy. The month"l,y and 
DI 1·Hopj:-'i \/ rf·:·,v•tc- o·!'.: ,:·:··,·1 C'LJr.C:;•,r·e.='iv,,.• V ,Oi f •• ·,· 0 111 1r'-·,,;r-1·tw""'~ '·-)1 b--•r"J'Tlpf·r1'c ,.J C.-wl y•·;\.ti~ 11·l'.:/J .::) ...,:,-,..,,f .,,.,, '\,'I...; ...,l,;,, .re, '-Ll-•-.,. r:-r"cqJrd<-\:,.:.,}.~,i: ~ 

fie.Ids; oce;:,n th2rrna·1 struct'Jr(J and text c:.rQ ed1tcd by Jz;me:s fL Renner of 
the SWFC and have b22n puhlished routinely at that laboratory sin;e lS~O. 
Thf.: pr(~pc;trc1t·i'0r1 of ~1Fi·sh·)n9 In·forrn2·!-~:·ion 1i ·invo·1v:::;:: t1--~1e ar.qu~Js·it'"ion:, t>ro­
cess·/ng, ee.;·tr·inq dnd 2~nc~·!_ys·is o·f abc;ut 1510G0 1v,ar-ine VlCJathc;r obs-er\.:0,t·ir2t1s 
each 1110-nth" These~ obse/Vltt~!ons arc: co"!·l,:.::cted in real-tirne:~ froin a Nat·font1 
~;eat.her Service: te·ietype circuit c1r,d puncned on t,:1b cards prior to ccmmuts~r . ' ana.·lysis, T!Yis systE,m \•fin be replaced by a comput::r system in order to 
stre2rn'!in~~ the preµD.rat·,nn of 'Tishing Infcrnnat:lcn." The nevi systf:rn Vi 
currerrt:ty undcr•;;o·Jr.g test tnd ev,duatior,. 

E/l,STl:fH~ F!1CIFIC ··- TUN/1, Vi:=:SSEL P!\r({ICIPATION 
If1! F/\X /j_DVISDHY PROG;:z/\M 

Dur·1ng tl.,.ir~_ pt~riod Jan'-~:-C1.r·.>1 th('DUgh Apr·il 1979-; 27 tuna sc'lrjers c;,rHl 
2 resear-ch \'(~~;se~ls co~1tribuled s_yn()pt·ic v1e:ath-er· data to the Nf",1FS Ft\X 
/\dvisory h·or:r·,:::;:, A to·:;0·1 of ·1 ~027 Vi2ath2r and 33 XBT (exp:':ndable
bfathyi:.herrno·]ruph) obse.·.v:::,t.-ionc:. Here Y--':.>.ported. v"li.\ liMFs-·r•ice:-,s~d radir::i 
station WWD. The tab)e below lists ta perrai~ing to program partici-
pc1 tion during these months -for 1978 oitd 1979. The:: number':: of total ob:-;c1t·-· 
vat.ions and boc;ts rcpurtirq in 1979 shol'I iln lncrease over 1978 dur·in:.i the 
same period. 

TOTlU.S 
January - Apri 1 
'1978 '1979 

Number of vessels with equipment 54. 4-8 

Number of vessels reporting 27 29 

Number of weather observations reported 765 1 !,027 

Number of XBT observations reported l 03 33 

lotal Observations 868 l ,060 
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Work continued 1 n the joint Honolu111 Laboratory-Paci c Tuna Dr.!velop·-
n:ent Founclutio;1 ( ) tuna ai;1grc]atfr1g project. 1·0 -f harize the 
Ha1:1~:d·i0H f·lshhf; ·:::crr:nnmHy, tn th2 E::<p mental fh;h 2 ting program,. 
a ser·ie:; of ·in-fc.r;;::1 1 b·i·ic n1:;ctii1gs vr~re he1d Ci!'l Or1!w.. i ~ Lami-i ~ 
i':,rnai, and Hc}}i'i11 ;'rY:1 .fiiay,tCi August 1973. The meet>lnqs were cospc,~;:;o:red 
by the Honohdt: I.Jb·.:ratofy, the Governor's Marine Affairs Com-dini\\,tor 1 s 
Office, and th1~ Havflii Division of Fish and Game (H0FG). At tht:!'rifoetings 
presentations were made describi,,tjg events l1;il.q,in9 to the impleriientation 
of the buoy pro:jsct and/or '½,ii';1§'.,y;fts of th:: o.ngi>;~ng experiments. AnothijfL, 
purposi.: of the, m:.,,.,t·i s 1·:c1s ta des,.. proposed st& fish t1gqre-

ti ng tt~m ::\ obtain input ax:d reD.CGfons fruin fish'ing comrmrnH.y 
to the propos,:i'l . 

In cooper,:,t·lor; ,<1th the Hawc,·1: DJ·ri;-lc,n of Fish ar:d i:, proposa·1, 
11 ft, statev-Jide ·rlsh aggregatfog sys"cE:m~ 11 which incorpo,Jtated innut.Prdvided 

pu'-11·c. """"·t·~.,c;,. f"O"'P1"'"'.brf~ . ,;, (J',..C,s toiL, propos:.Y,,-.,:.., ;•lJv..,;:',.+ the•., 1H.;;.t: :t,::;f:., l ••J"",·.Cc, n,, , ;:;, t,s;;U. -rhp . ,·'f'1. ;/'., d1'ct'".'k,{>1i'bdu t ... 

key Hawaii 1egisl.1tc!·s by HOFG cXnd a bin to imPJ:e'ment the propos'ai 1$:_, •, 
currently under c:::r;sideration at ti~e p,2St~rrt se·.ssion of the Hawai'l • • 
1E:gislature. 

At thn of PTD1' t,n ·i 1 \-:,:;rkshop 0.n ?ish a -:.ting buoys 
s the Ho1•.ch1lu Lc1!Jor;:,tor)1 , Th::: 1·,ior::s thi.:: 

icia1s ;:;f VZ1.l"10US PaC"if'ic ·isL::, ~jJV(:1'ffi,1('ll'tS and 
fr1volv2ci the U\"c:::,c., tion of con:.tl''LJct~o·: detvns fir,h b.qq t·iw1 
buoys and other t·elated mattfTS. In addition, Wa1ter iv;atsurnotd', fisbe'i?y
biolog·lst~ who is in chai·ge of the Labor,2toryts fish ag:3re;gating project 
described the history of the project, the criteria used in SE?1ecttng 
buoy s Hes and ·c.he catches made around the buoys. 

\✓ ork dN12 by Dr .. /~ndre1v Dizon, ·1 eader of t:1e Expe;~fo1e11 1 Eco ·1 ogy of 
Tunas, to de ine physiologica·1 thei·rnore;1ldation in yenowfin tuna, 
Thunnus albacares, was reported last year. Dizon continued work on 
an expedment ce-s\gned to demonst1~ate physioiogical thermoregulation 
th'is t·ime in skipj2;c;~ tuna, 15,atsuwonus peL1mis. Fish were equipped with 
ternptTatur~~-sens i ti ve ul trasowi c transini tters and observed in a temper­
atu1'e-con·':ro i1 ed ,?n 1.iironm,:'11t. Increases 'ir, activity levels of the f'lsh 
we r, 1~ ' 1 , 

•" i:. 
• ( 

.1 't·" I •r ~ u , ,. '·" r, . t:. •- cc·, .::· E.•,. d 1 , , '.1., .p \~,••1 .L h l c:, c1" u·' .., 1. 
.1 

'," ~ ; .. t" • ,. h 1" ,1 L 

, t.• r·1 ,., ·' 
Lk. , 1 ,.> ·, • .: ,., L 11 t.:.r • ri e l ·(. 1 • c , , th e 1 ,, , -. 

L :; ., :, . 

maint.::in higher Sh1irrnning spec'ds to counteract its artificially ·increast:c! 
dens i or :; ink to the bottom of the tank}, The expedment then call eel 
for an ·j ncrcase ·in ccnv i rorrn12nta.l tempera tu res. In response: to h·i gher 
amb·lent 1:ut:er tem!)t:!ratutcs, the f·ish coulJ not reducE~ rH:>at product'ion by 
s·io~•:ing do\•m (H \vould sink) so this form of behavioral thermore9ulation 
\'las ur.av.1il<1b1e. It was expected that the fish wou-ld have to employ 
physiological means to increase heat dissipation to prevent developing 
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exces::dvc::'! \' !ri g!1 body l:e,T;;,>0ratur1:r; and incL!ed L!ri s \C:?S n;'.,SetvPd hi the 
thr;ee f·ish that last lon9 enough to e>q:.,cr·ienc~ the h. t,2niperat~res. 
Host of the fish d·i c,d bc.frwe or during Lhe tempE:r a t·u chan92 f'i-'Olll ,'5° 
to 30 6 C, t~(': ·1attpr bcinq the test tempere:tute. Exr,2:~iments •.-.:Cl'C con·· 
ducted on 10 fish during ~he month of July 1978; all.were unsuccessful. 

:/: 

Ri:::lat'ior.shin Bet'>':ecn f'ish ·D2ns·lty and H~:'CJi'O~itatic ::qu-flibriur:i
,_._,_,,_.;,;;_,._,...,.,:,,,,.,,.,,.~~,:c,...,_,::,:........;; ....•~c.,,...~;'l!c'~-...,..---,.._v·--.-A...--.-~--

-•,... ;..,,_,...,,,...~"'"'·C•C•-~..~-~,,-,-.,~, ,,.._____,,_..,,._ ...,1<...H .../l.,,..,)............. 

Dr. Dizon. reported that work was star1.2d en an experiment to investi­
ga.te the reL,.t":onship b1::tv.Jeen fi:~h denslt.y i.H,d the nrlnimum stvfo1 SDCE.~d 

required for f·ish to rna.1nhtin hydl"Ostat"lc eqqJribrit:ni, Theoreticalre·!a--
ti onshi ps between dens i t:y n.nd mi n'imum hydrostatic speed have been deter·· 
nrined (Ma9nuson$ John ,J ·1973_ Comp;n'ative study of edantat'ions for 
continuous ~:11ri::1r·:ring and hydrostat::c equ'ilibr·\um of sccn;broid and >'.·ip:·,0id 

r:: wj t::: 1_,., [') Ll 1 -! ! ! t; '1'"1 1 ' ') ,, 7 . ') ') 6; ) b! J -r f· h O C: '"'\ ·r (3 ~ • ' l t' ,,., L) ,v. \ f ~) ,~. ~ \ •' :'", ·1--·~ b.,:\_.,,.,fl-r- ·j c- t-10 r .> I I.; l•,.•,. 1--<J, -,,, -•✓ v \,I<.,.,;':; ,::;::,u; :, l,,J..'L (h.,vt:: c:..t::,1 _,, '--~'- . '"''· 

e>:pcrime;7;~dl 1y ver if: ed. In tli''.' c:xpE!riment procedur(1, tungsten wei f;hts 
,,1111 be used to \l.;:1ry f-ish density. Tun9sten wa.s choSfm beC2.use ·it is 
high ·fn den:;ity (19"3 g/ccL relatively i'iexpensh'e, and on;':: of the'.: k::st 

(' ·t· C "'Co<: ., •• +- tk O ;;,. ('• ,; d p 1·1v ~ 1An n,·,v:,. ,,. ·'- "1' '1 "['· t' Q s ·c'· "'JD;',.. t, ) ·1· t,·10.__ 
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weiqhts i_-rifl be fu1"ce--fGd to skipjc:ck tuna py·\or to monito1···ing svJi111 ,7,peed
for··7z h. 

Tests Vff:'te condt:cted on -fiv:• flsh, ·inc"ludfr:g two fish which served 
a.s controis (T;J.b1c~ l). The cc-ntr.:·i fi:sh t'-!C,rc hand12ci ·irknt'ic,::i.'!"!y to ti1e 
v,1e·-fgh1:-ed ·f~ish vjith tl';.:\ e:xcept·ion t!1c.1t no v,;erights v.:fre ir:serted ·into 'Lhf~ 
stoma.ci1 of the co:1tro1s. The cthcir three f·ish v-u:::re 1ve'iqnted with 8b, ·,83 
ar:d 244 f: tungstErn rods v:hich incr·e;:ised thefr· densit_y 6.8?!., i2.6% and 2O.Bo/:, 
V {:,5 re:,c ·'- '1' \/,C. l \/ Tri r. ., 0 ·1: a" l <:: ') qv•r, v ·i (1es "' .,a·" \"C- + _r ti ·c' ,:;(' + 1' lTJ;,) i•,,, o·" ·c'· !•1·"-' ,.·•, 'C + '", ·1· n-
l 'v: 1-) ' 1... ~ V •~, ,./ ~ , i C. U I 1..-, ..., \.. j• I J • j .,.t ' V. J t I .J I_,. V " \,...- ,,) l~ ' \,, \, '• I ! C J· \,.\: ._;l L, ( ,. / \ 

ab1e sw1m spceas. 

F1. ~..-: i'1 Oh!,,c•J\i(•d r:p,.-e(1 (c1,1/ s) T1-icoreti.cal 
··-----~~~~''-" ___,,,_.,,_,, ~'<"~• 

:t•-~r1g th \.~e.ight ·weight No, Ci m:i.n. speed Percent 
(cm) ( :1) (g) obscr\lat:lonr: X SD (crn/s) change 

·-------
1,710 0 245 55,29 5' !19 71. 2 -22 

0 250 59.26 6.23 70. Lf ·-16 

r:, r..: 
() .J 232 7S. Slr 7.18 +13 

(3.7 183 3.lB SIL 60 5, 22 +31 

11 109,00 3.92 65,1 +67 

Us ·i nq J,i,ci(:inuson 's 111,::,thods min irnum hydros tat·i c soeeds have a 1 '.;o been 
cc1lculatc0 d reach fish. Theoretical sv1i111 speeds of the contra·! fish were 
about 2. ,\!Jove tlwsc~ observed. Nevr~rthc~less, it is clear that clcns·ity ·is 
clirect:1y pro1,01·tio11-1l to svrirn sprc:·cd. ·rhc resuHs show that a density 

increase of only 20 .. produces at least a swim speed increase of 67% over 
the :;peed predicted as thf: nrinirnu:n hydrostat·ic equi1ibr-ium speed. 
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J~U~!lJ._Jtm~, ~~~~-
;:;.... ·<·:,··· :::<'.-';. <<ff:t:,(,) ,.''ii;/< • • ' 
Dr. J1:.·crn to t~~{''ffor.?1414 Labgr tor_v,

conductin~l a study thi1 stress sttffered llnas 
st·f·u.gg1Jng en a hook and . ·.· a $J9nifiCqrt(,factor f11 a ccmdit:fon 
referred ta in Hawaii as}'bu.rnt'.'> , H in Japiin as ('yake~;'' Tuna flesh that 
is buri1t ls,,tlpaqtH;') 1iDhf in col , and s ¢ to the ta$'i:ti,i;. Tuna in t!ds 
COn(\iti on are sat'l sfactory for cook'infI,:'.. king, .~:md t;l'fiflning, bot nnt s.o:+i' 
d0:;frab1c as 11 sash·imi!I ,rnd; therefore~ does not comrnand a;pjremium price. 

;The fh:,sh 'o-r b.urnt tur:zi ap:pears to be simi1ru~ to\;:\e~ soft~ i:i:<udD.tt~e 
por:lt (PSE). In bti'th GotldHion:::~ th~ musc1Q is p~l't and soft ~(,mpz1red to 
normal muscfo. PSE in su~:ccptible pigs is ·inducea by stress Which re~ults 
in ma·1 ifJmrnt hypi::.'.•rth(3rmii:1 (efo·v·;;ite4,temperature), increased creatine 
phospht)ldi1ctse (CPK), and ·i11creas:f;;d addity of the muscle. 

Burnt tuna occurs most frequent1y during the summer and in iH'Gi'•S 
V{h~?.Y'e fish ar-(:. ctv~:ht in reht·Jve1y shal1m·1 'd9J1~r (10 f;1tJ1Qn1s or· hi$~}"
Var'ious t0:ch;y;q1.:es of chflli11;g B.nd bleedin'J'trr~ fish a.ftet·tapture h,:ive
had no obvious effect on decreasing this condition. 

Dr. Cramer co11 ectcd body temp21~atv.re data b"!ood and mus cl t; 
s11mp l es from ye 11 ow-fin and b·lg.eye; tun.as ·lmmediatQJY after they \'1(1.re caught.
Aclditiomd tissue .samp·1,,.,s were colle:cte.:l at reg1.1iar inter;vals after death.{:
All blood and muscle sbmplc:,s. \tJt:.~te a:n,t'ly.:::ed for <'?-Cid·ity, glucose, a.nd 1ac,tft 
acid and th•= b1ood sera wc:;c analyzed fo1· CPK content. Tl1e: d,1ta se:cm to 
support the h}'t,;01:hesis th2;t the burnt tuma conci'ltfon is related to '::.~.rf:ss, 
Blood ·1a.ctate D.nd tissu0 acidity at i:izath were higher in burnt tuna thari 
in nor~1cll tuncL Dr. Cr.a.ri1cr ·is prep;;;,ring a manuscr·ipt to d~scr'·ibe :this, 
l-'Oi'k, 

Dr. Cahrin Ki.1_\'<21$ visit'irig scient·ist frcm Montana State Urriversity~ lias 
be9un work to evah1c,te the practicability of inducing spawn•ir.9 in kawc1:,a•,1,I}
Euthynnus affi ni s_, in Ciiptiv:i ty and rearing the resulting ·1 a rvae. The 
eva"luatfon win b2 based on prtJiminary observations to detenrdne 1:iheti12r 
suitable main'.:·~n;rnce and lwr1c1'!ing techniques can bf= developed, whether 
capL·ive spr~cim(rns vv-J'l1 attain the prereqtl'isite advanced stages of sexual 
maturation, and on the results of preliminary tr·1a·1s vrith different 
hormone dosage,; and combinations. 

Dr. !<ay;:, s deve1op1::'d a techrd que to catch and immob"il ·i ze tunas 
for biopsy procedu :·e~; to 1ieternrl nt~ t!H~i r staqe of sexua 1 d'i-'Vt:d opment. The 
technique involv~s the use of a ruiding barrier and a funneling device 
to entrap the fish in a plastic bag. Then. one of two methods is used tc 
immcbilize the fish. One method involves the use of quinaldine to 
crnesthcisizr~ the fish; in the other method~ the unanesthesized fisl1 is 
tir;lrt.·1y testra·liwd by the use of a foarn rubber cushion. The devefopment 
of these techniqur~s w"in make it possib.le to biopsy fish a.nd adnriniste1·' 
ho~none treaDnents without seriously injuring the fish. 
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Stu.di es ' on .other hav,e:· 'i,~dl;;,ated"' thaik,, ,,thtf·:i:f~ij ll'tt.¥15 t:·.s1ttain ..· 
certcd rifica;]L,sfzes be . th~iufi-sh can o~, ~ipeg.t~r!"t:o reS'.p~jriifto:>, 
hormcr . ::. _and rEd.oase.1r, ... ••.? i .• • D.r b.9.·..·'Tealmc·· ...·.·.a.J1l.e .•...··.'t. .. ...·".·.'.>.:J<.a..ya th~kcrit'i-cal 
sfze "'·ffe,f' E. af . •1 $' ova is about '0. $'to 

.. 

0.1 mfrf"fo di ame ,, ., •- -·.-.~ 

Examfn.ation the gonad5:'Pf wild E. affii1is fa1<~'llt1,:Jn Hawaifan waters 
ind"lcates ~•.t:rend towards increasing maiurtty 'f1'11ate Jih1t1ary and midi• 
Februaty. • :At:tthe bf;gi rmi ng of the ·expc!-rimeots~:W39 ~- affi rri s s.'f}ecimens 
were· o.va fhb1e in t\lm 110·1 d:I ng tanks (D an~;, E) at thf!/~~wa1o faci 1ity.
Kawa.kavm in t&nks D and E WEirc bio:r.rsied t'ltlicMarch ·13/~:rid 20, r2sp;ectjve1y; 
to d1~tetmine theii¾ qonada1 maturation sttiites... Tho~a~ 'in tank D had been 
origirn:tl1y CDptur2d-on January 2,; l97S and,.;tl~erefore, h1:1d been in· 
captivlty for ab9tit 6. 5 wki ;vhi L~ thQ§:f in fa'hk E hud bg~.p captured on 
February l4 arid had be~','.in ca.ptivitf>,for about S wk. .· Of the ?.O fi<sh in 
tank D~ Tl were :biops,ied bfftore the: exr:!rcise was 'terminated by::e:qu·i'}yment 
fa'llure. Catheterized from thest:'. f·:sh were sma1·1 a1notmts of viscous 
milt from 4- males~ ov.:rrian tissue 4 females~ e:f!ld,fm id2ntifle:b:Je 
material from 3 (pr0b2.bly imnnture males). The four confirmed f-E!mtr1es 
were an immature;, the mean dir:.meters of the largc,s.t s;ze-c1ass of ova ·Jn 
the s;:;.mph~s ran9ed fr-om 0.09 to 0. ]:.2 inm (mean of rneans~ O. n mm). One 
specimen was 1ost to accidental mo:rta1ity durfog thel'.fjopsies, \vh-fle 
another, in advanced stage r;f 11 1;uffy snout,11 w~s sact"ificed for further 
hand1ing ;rnd injection tria1s. Th,e biopsi.es;, q:f'.tho:,e in tank E 1r1ere 
cond-ucted much more effect·ivC:1y b~cause cif.mod1flc2:::ions in the capture
eqt!'i pment and because of the exper·i ence acquired or: the previous exerci ss. 
A11 ·ig hsh were successfuHy bicypsied; smnn amounts of v;'isc,"us milt w~re;:;.
0bt:1incd fro,:1 c,_ 1n;;·1es, ow1ri2n tissue frcrn 12 fe!:la1es~ and nc, ident<ifiable • 
mater-la1 f:'Om 3 (~,.~obab1y immature males). Again all the fe.ma1es we·rf:i 
immature~ t!1e mean diameters of the -ia:~gest ,size-class of ova in tl11t1 
s.ampl es rang"ing from O. 11 to O. 25 m11 (m2an c1f r11eans, p. 14 mm). 

If thi~ gonc:do.1 deve1opmc:nt of th2 !<awakawa in captivity para11e1s 
that of t•1i1d fish, Dr. Kaya is hopeful that they should attain advanced 
stagE•s of gonadal deve1opment and be physio1ogica1"!y responsive to hor·mom? 
treatments to induce spawning within the next few months. Gonadal biopsies
will be con~inued to follow the sexual development of the fish during the 
next ssveral months. 

Dr, Roy Mendelssohn~ Operations Resecrch f1naiyst at the Honolulu 
Laboratory~ has been analyzing the skipjack tuna landings at the Hav-1a-iian 
Tuna Packers cannery to exanrine how wel1 certain time series techniques
and environmenta·l var·icib.ir:s perform in making simple predictions abcut 
f·ish catch. Tht·se new m,~thod0109if}s ar'e befog examined because the data 
show high·ly seasonal and highly autocorrelated effects so that standard 
least square techniques are not appropriate. 
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Another :J; 1roose of the aha tys fa is to •·i ;,'.technint1es to, 
the landings, i,nd -;r:rrease understv.nding otL . .aj·~~ CilUSJ:! ·1~·r nc~s: 
on..fiuctuations in' catch: TMs modeling effort,,•:iS"''if first s~:en­ i rr:vawJ1i::c:' < 
integrated b·ioeconom"ic study of the landings being per-formed at the. 
Hono1uilu Laborato 

Prc-"lirniniH'Y 2n:"l'ys·r1·; of the ta i.l marked c nge ·fr~m approxi··· 
mate1y ·1973 01 1·,,a h1 the re:'! titiuns t";1een the tu sb pJack tuPa 

catch and th,i n:·wt·;vE:: proonrtfons donrinnnt sL:e classes of the 
catch. lo:tal catch and catch of ·1arge ·i-trh '1tracij~i:V' c1ose·iy up until 
about 192:J;' hmv2VET, no such ~,i1r,p1e relatfonsMlg,;)Ji1is € 1'ident' after 1973. 
Seveni1 factors are being explored t·) expfoin:<1;hts change~ including 
increased fisi1ing ,':!lsewher-e in V-:e P,:icific; ,i:f'lcreased foreign fishing 
near Hawaii; and changes in the re"iative pri.~es of the difi2r0nt fi~h 
si"1;r;:8~ 

HH'U1/P0HPCJISE WN /.\ND 
THE T!·lE MM,!WU. 1972 

In imp1ernentc'Lic;n of the Marin,~ Mt;n•ntal Protection A.::t (HMPA) cf 
1972~ the So~thwest Fisheries Center con~ucts research o~ dolphin fpo~­
poise) popu'iat~ons a_nci ttreir re1ation to tM' yenawfin tuna p~n..se·,s:efn:e 
fishery i1 thr eas tropical Pacific. The obiectivcf of the rese~rch 
progrum at the Ce~ arc: 

1) devalop ~ refine m~thr t2chno1ogy to f1irthGt 
do 1ph'i n iro 1··ta ·: i i.:y ·; nc ·r demts.. ·1 to th2 yellowfin tuna purse seine 
f i sh·l ng; 

2) dete,nrlr:e the status of the dolphin stocks; and 

3) monitor incidental rnortal-ity by the U.S. fleet throughout the 
year against established quotas, 

Nrn,,1 and s·; a.venue~; o-:' ·.-,osearcl1 s·c.artE~d inch! the arcr1,s of 
eco·1o~Jica·1 a phy~;·ic,1ogical effoci.:s of- p1.1rsuit and ce.pture a.nd of eco-
systems dynam·ics i.', development of technology to provide a1t2rr1c,te modes 
of tun;;; fish·;ng to chasfog and encir·c·li.1g marine mamrnc:ds. 

For the first time also, U.S. trained observers will be on board 
non-U.S. tuna seiners to m,::initor the dolphin kill as part of an Inter­
/\mf:rican Tropkt1 Tuna Comrrrissfon (IATTC) researc:1 program. The observers 
\\ii"!l be N:1tfona·1s '.::f U1e vessc·1s 1 f"iag country. 

On··! of the rncJ::;t si~Jni ficc.rnt and encou;';J~Ifog developr1ents durinq ·1973 
!ws been prO\F'C!:;s rno.dl:'. -in tl1c-; reduction of incidr:ntal do·lphin mot·· 
ta·1 i Jn the span of s·ix yc21's, the nurnb,~1~ of do'lphhls kil'l0.d "in 

with purse seine tishing for yellowfin tuna has droppud 
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i.Jmost s; :, \:','FCC:nt. : '; i ; ~ ·i tYJ :3 ~i tht! ft'~ t -; 1:i~-d k ·! 
\,sa s iJ~f)'.1):t6;,::·1 ·;:·:~-t tc··_f ~Y ::> ~- ouo ·con1;\:.: r- ,~_: -; ::tKti)t.h '; f --a.o, 1rr· lh2 qL:'. ,,' 
-i9·7.3 v:a.s ~)·t ,945~ 979 \·ri ·t-t be tLc second yc:ar of a 3•yo~:,' ded ·i nfog 
:ywV-1 1Jror;r;:;;11. 

'The to1·1.ov1ing tc~f~--fE: s.-tiiO'v-;:-:: obs·-~\-<\/f:_~::-_·re-51fct·i ,;s in 11°:.1 1·:1- t ~v (r ·-~[ 

!Jr,S-~ \/f:_SStls t~tir: the pa_st 3-.-:.,\'\~~(~r,;; arfd,- t:·1::·; c;'tl:!tr~a-S' ' 1979 ~ 1980: 

78,000 107,000 

27.,0QO 

l97U 15, 

1980 31~1 

"'rhc:;e Jt··arn(jtic'.ci·l ~~/ clt:C--1ii1i rno~~tai·it i:!S-~ -r{>r b(;·ic;\\! -t'.1: a·r1-··ovtrd 
quotas, l';c:\\/e ~Y"e7tt~I)' Pcr·ecisE-d puiJlic conf d,:_::'.nce ·fr~ inc;_ustr,y t~~-!d SJO\'errt·­
ment efforV: ·;::J n:c!t:cc rn:.irt ..1·,ity. 

·TheE:t~ rt,:;s.ults .. \!~~ been r}~~:-i·\tved ti:·:r:. ---gh tfr.~.: c:~r;11bt-n-eu or-ts o·: th2 
U,.S., tt~i1i::t. ·tr.c!ustr~l a;-id the! ~iove'.··rnT1ent~ ·1·1-,c_: ··iatesc 9G::r tr1'.1t ha.s proven
effective in redLlc~ng ~ □ rt~lity is presenrly in use ~y the U.S. fle 0 t. 
Regulations tnat becam' eff~ctiv2 in D0cember 1977 re~uirad tuna purse
seine ve:·;sf~i~, C{~rt·if-lcd ·to f·'.::~f--! on ·dol '.·1·1;·:(:; to ins 'J:l a '\.~;or;~:.::rr:s,e c~:->,~o/r 11 

(Super }1\prr:n) in t!1c·lr e-x-~st·i -;~~ine -m? h ':"•ele-as2 -~J<:ll;els (a refinenk:~nt 
of the edr·1y 0 1vlecl'ln0 F\me·;H). ·:he regt1·1ations ,flso reqtdrcs sp0.iciflc 
rc:~·1ea.se p;,·ucedt;res to bz~ usr.~d or; e::_~ch set -Invo'"!virig do·!:-::h~ins~ l\ stud.Y 
r_::va1uat-In~~ t!·1e re·1at·l1.._1c re~!t~a.sr: SL!ccess of f::1,·1·1ur-e of c~ach requ·ir(::d pi-~1 ce 
of gear or· pr-ocedurt: \· 15.S cor:)~lc•i~T.;d_~ ll:,~: ~,tudy s that clo-lphin r::~scuc} 
procedures reduced Id 11 ro. ·c.::.' by 60 .'cent ·in ·: CJ?7. A observer 
was placed on each tuna vess2i tor at least one trip in 1978 to record 
mortal ·i ty ,,,1d the pel'forrnar·ce of the r(1qui red re·i ease ~l2i'H' c1nd procedures. 
Mord tor·; nsi rud reporting by the c;b:.:;ervers of total morta.1 i t,y wi 11 cont ·l nue. 

Throuqhout t!·10 _:,-'ea.r, NMi:.c~ tc~chn i c i ,~. ;-1s super\1 ·is cd tl··-ie rn-J. nu f actur-::: and 
instcil1a.tion of tJ';.e Sup 1=1r- J\pror::; an insc-,-.t_-~on cf -1.-7_/4 inch \i./2bbinq 1·nto 
the 11 porpo·ise- r-eh-:aS(!" ar·ea of the nets of U.S. and forei~:n tuna pLir·se 
St~·inei"'::~. Thesr:: -:nsta·1·iatio1is }t~!\'C0 taken p-f,?co ·fti Sar: D.:ieqo;; Pan2.1na 1 

and f'iu:ito Ria:o, To ctT:~c: '73 apro,': ve bE::.:i: insta11e,:, 61'.J. or CL 0~s Ill 
U.S. r-:aq seinc:r';, 2 en CL0 ss II U.S. seint:!' ,~nd 7 on foreign ilo.q 
seh1ers. Sh Cl,1ss III. lLS. vessr.:ils are sch :/ied to install their aprons 
in Panama before the 1979 fishing season: 12 are fishing under various 
exemption:; from tlici rc9L(latlons and~; are in the /\tlantic vvi1ere there is 
no apron rt!quire:rnent. 
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.A ves ·. . " the pw;~§..sftii1~t;.:i~f:5! d0dt¢Glt,t::dhv th~ u. s. 
Tuna Foundati.9n for do1phiJiitttjrla l:~ffi;~ .9 •• kJ.~,;1:{;; POS'.'d b1e 
the first tirire obserw: the overall µ r.t. fn~f dyrrnn'1its, parti• 
culijf''ly'thC; .bac~down pt~oetdure. 1;8ackdaw:ri:':1· is one of tb,l.. ii•:ost eff1.:1c,:ivo 
methods, if done properly> for getti n~J dolphins out of th•e p11rse :; ne, 
Scuba di vets enter1::d. the net puri nq t~ • .Of the. fj ve c't"Ui Sf:S and were 
ab'le to deternrl ne tJie cause of a back4 . characteristic knmm as 11 s tn 

.. SWi:t.,)('\'lf maJCff contribut.to.n to mortaHtY that cbuld not be pr~v·iou; lyob~'erived. . .... ·. .. •"· • . •••. • •• . ..... 

\ 11··1tl1 ·1h,,e 11''t'\ r,·'"r th,::, d,,.+j-~s,tc,>l.. •• .. •:·\·•1.·r:-sco-l·.,i\,( 0 11oi1·1-::."'1"·.;•yv1 ;,.t· • 
;1 ,,l•·fl ~ ~ .. U .,¥\:..:. """'.. ·~ ,.t..,.u:".'.~:~::;;::~.,;.. _,.--..,.. !l,,~~:r ,:;.... ~:~. C,.~f .... ~ ,,~ .,.,,~ ...t t o-f 

the entire pm~sc SEri ne operation .. \!.;as s·(:1rt~d. O;_;.ta \'l'ere co·1 ·1 r::c 
both surface a.nd 1.uiderwater measurements ·to verify and al 
m~thematical functfons d-e5.;cribing fishing ge{lr b~havfor... !\JMFS gr::ar 
specii:!,lists arf:1 v:orkhig c1ose·ly wit.ha co:-itr;.a<;:'tor to ..,.1e\/Jflo;:, tl:e nw, 
matics netessarv to a11ow eve:31tual constnicfion of a•compu mode1 of 
Ult? purs.e se·inir1g process. When rn:mqflete the model v1i'li' be us to 
gear modifications befo~e actual construction and field test. 
have prorided ~nforn~atior. t1ss.ential to the ck:"!VElO:pment of 
9car for an c:vii:, ting po;··poi s;:; mortal Hy. • 

A procedure has been developed to estimate cum~lativc kill by stock 
on a week1y basis from rad-lo reports from obsei~'lers and ccmputer--
st::,t~ ·t ·"I;:\ ~1,c:··,- '"'f tin .l-,t•· Tho ~ • d"~(~ -ic.: .,,.·,l .;.,, ", "1.•V. .1S .. 1Cu cd'i-.,, Y--' !.:, -.· 1,.. \.c-.o.. "'-· poce U, ... ,_, ,ur-C Cl(Sc y\A• 

rnon'ii:or and continue am1·1ys-is of the k'i11 rate ,u,ci inciC:::nto.1 mortal'ity 
of do1ph·ins by tht';: U,S. fleet. The quote, or anov.iable moy-tz_:·1n·.y by 
individual stock is thus estimated and monitored d~ring the fishing season. 

In conti nu·i ng effort t::i deterrni nQ the status of stocks, previous 
stJrvc,ys of popt/latfons \'Jere z..rictlyzed ·in 1978, and methods of tagging 11ere 
tested. Popu"li.1tion models and statistical methodo1ogies v;ere computerized 
to examine data from combined aerial and shipboard surveys. That analysis 
indicated that the research vessels and airplanes ~nployed in the surveys, 
thsrefore, were changed to allow for a comparison. 

Considerable effort was devoted to development of methods to capture5 
hold~ handle and tag large groups of dolphins in their natural environments 
as well as the effects of tags and marks on the animals. Dolphins were 
tagged ·in ·1973 on the tuna purse seiner, Queen. M~y, and resu 1ts of rese.a rch 
carried out during two 50-day curises established the capabilities and 
limits of tagging. 
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liark·!cv. Richar9, A.~ Wi'\1.ia:m H. NJ·if:JJ artd Reginald M:.,fu,,G~,~:i~,~ 1978. 
-Ski p.iack tun0, 'KatsU\'i,Oi11JS: 1?.§1,amts~ nabi to.t based o'n t~irtp!?rature anu 
oxyg('!n requlreme;f:)ts. ~i~il. Bu}Lf/~·~· 76(3):653'..:6:62/ , 

Th(} hab-rta t ()f sk·l pj;:~ck. tu:~o,; Katsc:J(JfiUS peJ~mls, f!«S gtmera n ,)' 
been assum~;d to be tl12 w:u~m surf~c& 1 aye·,·s of tropi c~l and subtrop­
ica1 ocean, where most uf th0'se-fishar-e seeh am.f:,caught. But 
exper·imtl:nts witti.. captne f-it1v,i~~i~,fl sksipj~d: tunr, i,ttlplY:,s:t~t their 
habitat ·is more~ restricted, 'r'✓ith,_.bouridar·ies c1efined by bath tem­
perature and d-lssol ved oxygen. The lq~·:<~r te;11p:2ratti,re lfmit appeai~s 
to be about 113{) C. lh0 up;H:H" t9,rnperatur;:-: iimit ~pp~renJiy Vo.des 
w'ith size of the fish. from 80q C or mm·2 for small.ind:ividue.1s 

as ·11t:tl(: c1s 20° C for the ·1anrge-sJ. S!,dpjcd~ tuna.al.$D t2qu·ire 
wtter wtth trnu~yarly higl1 cnncffrrtr&;·tlor.::; of disso.lvep Ct'(..Y'!Jeri, at 
least 3,0-3.5 rrr]./1it0.r [,it--5 ppml, for long-t:c,nn ~!~rvivcd. If our 
Laboratory fiind+i!ltgs wri,h capttve ski:'pj2.ck tur,.:z ,:ccurai1=1y cefiiiC 
their n~tura1 habitat,, on·iy the sm0Hest of th2se anirrltfls:can 
fohabH th0. warm surfac;:-:; v;ate.rs of tile tropics; :thosEi larger tiF.n 
<'LS kg must inhabit the the,·moclini1, Our h:r,othe:sis, which can be 

"'"·1'·,:::,c: .LLC· c1' PX"'l (l."1· nr .. n1• ___ +t,o"-'fr ..... 
0""""'i1f1VY~1 di<:-.. ~l.,"r 1· b"tl·LI.;: .. o•- f - '· -:!~.r1J· (1,....~ r k 

7 •• 
---,,.,,," 5 -· p \~;;) ,Vt./ ·"'1 (•:·;"J.l,.,,,,·,.....,,.:;;,..:." ri:.c K v ;,1 o· ;:- :,-1... __ 

t(;na in the eastern and ceirtn.i. Pacific Occrn. • 

Dizon, J\nctrew Eq Richard vi. Brin, trnd !-teeny S.H. Yuen. 1978. III. 
Cone'!ations beb1een 2m·ironment, physio·!c,gy, cd1d ac:tivitJ a.nd the 
effects of thermoregul 2tfon in skipJack tuna. Iri Gary D. Sharp 
and AndrevJ E. Dizon (editors). The physio"!og'lcu:f-ecology of tunas, 
p. 233-259. Acad. Press, N.Y. 

Dizon,. J\ndrew E., and Gary D. Sharp. 1978. II. Perspectives: The 
past, present, and fut:ire of tuna physiology. In Gary D. Sharp 
o.nd P,ndrew E. Dizon (editors), The physio·109icaT-ecology of tunas, 
p. 451-458. Acad. Press, N.Y. 

Dotson., Rona1d C. 1978. fat deposition and utilization in albacore~ 
Pl), 343-355. I~ Gary D. Sharp and i\ndre1·1 E. Dizon (eds.), The 
The physiological ecology of tunas. Academic Press, Inc.~ New York. 

Evans. R.H. 1977. Tuna/environment programs at the Soutrnvest Fisher·iE:s 
Center, La Jolla, California. U.S.A., pp. 98-109. In G.H. Tomczak 
(erl,L EnvirorHnental arrn.lysE:~s in ,r,arine fisherfos research - fist1eries 
environmental services. FAQ Fish. Tech. Paper, 170. 

Scientists of the SWFC, the Inter-American Tropical Tuna Commis­
s ·ion and othe:r·s have fo't a number of y,::ars studied the effects of 
the marine environment on the distribution, abundance, a11d avail­
ab'i"lity of trop·ica·1 and temperate tunas. Much of this has been 
essentially descript'iVL~. For exarr:p1e, compilatfons of catch 
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to;::.def·ine <listributftrn· Hmi ts+, : at . . .. ft!)f (Schaefer
et,a.1 •L 1961;" fjnk ,i.1,n~i. Bayli-ff' 'IQill1)•'; and a~lpfteric•«and oceanic: 
cl1mat◊1ogy has been used- to descr:H~:e the curreliJ;t structure and . 
watet mass characteristics within ~~,~e Jtmits J$ett~.'. 1955i Qv1ent,
"1968). Also env·ironrnental variables;,sucffc1s'wind spe~d; sea surfa:r,:,e· 
temperiJture, mixe(j 1ayer depth., wate'r co.lot dfsSbli,j.~,;:1·9X.)"gen ••• 

_content ·have beerFused as indicators of dist' ____ ut·lon anti avai"l •· 
ability (Laevastu and Rosa, 196.3; Blackburn" 1963:, Green, 1967).. . .:,"..' . . ..... ·. ' 

Tr;Jd 'it i omi1ly, env ironnientrd data for f i sheriei; re~ e<-/i~ch .J:i:ave 
been co11ected from cnrise.s aboard research vesse1s. More recen.tly
these same data have been acquired from merchant ships and shipJ
of op-portunity, The ·1 attor has proved :to be the more economi c~j
appr0ach, but ·tt:coming dat~i. sti11 t,:,md to be spora.d·1c in bQJ!·, a:creai 
and tempora·1 coverage. SWfC researchers have moved to alleviate 
t!Yis prob1em by.supplernenti;.ng these traditional sources of•"envfron­
rnenta1 data with satel!ite•data and oata collected by tuna\fisHermen 
on the fishing grounds. ·, •• • 

Fax1 Wil1iam W., Jr. 1978. Tuna/dol?hin progrem. Oceans 3:57-59. 

This artic'le: is a cornpreh~risive 1ook at the ach"ievemonts of tb0 
National Marine Fisheries Service in response to the mandate of thr~ 
Marin:~ Ma.mma1 Protection Act of 1972~ with partlC:UtaX emphasis ·on 
the unique probi2,r1 of dolplrins taken incldentalJy 'in the tur:a purse
se,ir:e fishery in the eastern tropical Pt:df'ic. 

Kitchell, James F., William H. Neill~ Andrev.1 E. Dizon, and Johr1 .] . 
Magnuson. 1978. III. n·ioenergeti c spectra of skipj2.i::k and 
yellovrffo tunas. In. Gar.Y D. Sharp and Andrew E.. ·012011 {editors),
The physiological ecology of tu~as, p. 357-368. Acad. Press, N.Y. 

Laurs, R.M. 1977. /-\lbacore advisory progi·am at the Southvest F·ishc~ries 
Center, La Jolla, Californi~, pp. 110-119. In G.H. Tomczak (ed.),
Env·iro,,r11.~nta1 anu1yses in mar-ine: fishEYties research - fisheries 
envi~onmentJl services. FAD Fish. Tech. Paper, 170. 

The National Oceanic and Atmospheric Administration, NMFS. 
La Jolla Laboratory (and predecessor organizG.tions) ha<-; operated an 
a·lbacore fishery forecasting/advisory services program since thr~ 
early 1960 1 s. For the past several years this program has been a 
sub-unit of a multidisciplinary rtcisearch program on North Pacif·ic 
albacore. intended to develop optimal management policy recommenda­
tions with respect to U.S. interests in North Pacific albacore 
f·isher·ies and to p:·cduce irif,J:'mi:!1::fon for p"!anning 0.nd operating
decisions in the U.S. albacore industry. 

Laurs, R. Michael, Richard Ulevitch and David C. Morrison. 1978. 
Estimates of blood volume in the albacote tuna, pp. 135-139. In 
Gary IL Sharp anc, Andre\'/ E. Dizon (eds.), The physiofog"ica1 eco-T"ogy
of tunns. Academic Press 1 Inc., New York, N.Y. 
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Thfs paper c•;:p1ore~ c'•,1eral.. ,. 0• of:, dual fsurf:ce 
and lo ,q 1 i n-e) n:-~ _ve lla~t/f ·: r·1 t.tf:ria:c-;:s::-: ;· _ ., _ . ___ a-~i 1 __ \·: ;_: r·e_s-:.. \ Ol'*k i • 
explora,:ory in nature and results) tr10 1.1qn ·indicative, are n,::)t con" 

• elusive-=_ for any· spcci_ c f·lshcr,Y~ Rcsu·:ts ind·icate th0t. the; y·l(/ld 
per recruit ~ s hf 1· for +Jr;:; Jon,]1 ;n~ fi sl:<,'ry t!1D.n for s11rfIIC2 ,-, :\\' 
·if t:,.·f·i fis-h t-.r,.~, \t.~i1aLi? t".lJ both 1:·:.. _-,_:·::.~- a_n-d f1 €tz-• fo,· Cf_l}rttb·:1·; __ --c{
geiL~. ::iari fc.t tiict f> ··• :'·ishin:· 1::ne. , ::: .ffett " ·f-'ishin i, 
one qr:::e, r c,r1 '"Y 1e ·1 d to tI:e o·t:i-1c r gear a;1d thr: c,;::· f ec t the -f T~:d1~?1.-c·:/ 
on s k fecund--itv ~1s shuv1n t 1) be grectet· f'()/'- tne oftei1 c.s:~:u111ed 
1: l sex r.::tio tiwri for r2:ti os usual Iy c,bservecL A s ·1rnu"i.:1·U on 
mocL:_.: r \ /,Is- us exa-r,1-1 :'~ ti }-f:, -int : c1. ti on<::. pa tte. ,,.,: rnove::: ..,··~ 1·, ·r~ 
of f·i~:h_~ patt<.:t:-1 '.·Jf r_e_ctt t~:;1t~ c f-~Lsh:-i._r; ·~;·•a.teg)',-- JL v1as .::;.~:::,;trnt-:d 
that n~o\it~rnents \\/::t'e r'2rt()C;i1 c,:nd r::::<:l·d1 trn;:-nt 0cct.;rr2d E>'i ~ne::.r· trn1,~· 
a~icc1g th~~ cr)-c1::;.t o:~ thr•o! liout t.:·,ie f~ishin:7 c;;.r·c:E:" 1-hc restI-its ·irtd-i('.2ted 
that e·it.. her· of these tterns c·t'.' rectu·:·t~rri,~=int ccju"ld 2.~1-·:ovJ -ror it~:cr<:::c:_:.cd 
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physiological eco1ogy of tunas. Academic Press, Inc., New York, N.Y. 

1979. tcury ,;n , elenfrr1 
from the llavva·iian Is1ands. Fish. 

TfU\NS L/\T IONS 

Suisan, Sekai. 1977. Management of the Tosa (Kochi) skipjack tuna 
f'ishcry (,Ju•-nen cfo ,~hinto shita mizuage k"in no shuchu kanri hosh·i!ci). 
Suisan Se::sl 26{8): •28. (Tr'cH1slatio,·1 from Japan2sr" by Tarn:c Otsu 
cf Sch,c rarts DT rticlc, ·1 !8, 7 . , T:·ansL,ti ,n tJo. ;) . 

https://J�!'l�lia.rn
https://it~:cr<:::c:_:.cd


1

Sui san ka ~i .. c;.. T ties :;'i::h dri , . vess~i'!s 
(O;ne nu~-iashi bune: no 95-~:tik~!)~ S1...ti~~-a.n Seka~! 2·/(;~·):56~--58* 
(lr0nsl~ted f~o~ J?pRn~se by fa;niJ Ots~. lS78. 5 p., Transl~ticn 
No. 28). 

Sin~,an si~k,ii. 1S'/8. Sh1:c·, iil ,;kipjz;_; i:Jna pl'k:.:'., dismay_; ,:panes,:, 
Sk·ipjuck tuna i'i!.:t12rmen. iitris2n S..:',:a·i 27(5):So-SL (Tran::;iatc·d 
froin Jc1.pancsc, by Tz.,,_;ir1ci Ot:;u, ·19?~, 'i p., ·rr,:::.ns·!a.tfon ;::1. 3?). 

197 
tuna j 0 in t.-veI-; -oper\_-~ -L~ i cn-:;' are __:e:- i"1 11 :i c\ i.·1 ·; :1 J 1·:e ·rt. --- , c.1 'f a:-n-c---c 
at Japt'(:ts sk·l}\)r{\--k tune; ~tnl ot~~!e·r ti joirr~~--··\:(~~-ftltre o 1·1ons~ 
Suist1n S!,L. (Ti12 Fi~,i1·;r:g &i!ci rQ(';_; fr, 1~1l.1stty '.·h:2kly) ,,:o, 825, p. 44-49,, 
Mi.:rch c'C,, i 8. (Trans U.:.tcd fro;n ,Jc:~•a.nu:e ij\! Tardo (,~;;,:, 1978, 'JO p,,
1rans10ti0r1 No 31). -

TGnaka.~ T.~:_rnotsu.. ·19/8~- J\t_·lc<; o-f s-k-'.(:j::::·:!( tunE_ fi::.hing ':_'i~-.-.'.ls i·n 
0f)'"[' t-0,.,., 

, ~'!· 1. 
."r·'c·'·",-r<

!.)-JlltJ~1 
(\dlttt·";_ ·107•, 

i c 
l ·r·,11.·,,r,_.1,,___:n"d _,!!,:,.., l1 

1•/"
dtJ.L--

J.,.,,,r 
.. 

19•;"/I ,:,·,·,0r,,·, 
...)LCt.::itni 

·1.,,,--r• 
)J,-/"""1\j-

D•)''~~ 
1 

1n7c\:.,u) ~ v -.•r~• 
,_ 

!~e~I~ Fi:-;h(- .. ir:-ib [B r:,J_g2s tc-x~~~:; "'i6 c:·,ur·;~.s .. ~-1 ('frans1c\tiJd -r~---om 
Jc~panc~sc b:/ -rr1nr~c1 Otsu, 7 c , _33 p :, Ttdns1c~t,,io:··: Nr1_{> 3(J) ~ 

Ga. rt.cc}= i)orman l-~.. /-·,:'"' c~X.3.rni fli... t ·I();-; of -t.h 1_~ r-ll::. ~ ... vest ·:·; ti~-: tus of :- ::ju-~- h !-\ t ·1 c;~:. ·c ·; c 
a1b:.~ cof"'c (Th.u \"';(:~_.l ::,_ Fish~. 3ul1et:~, U.S. 

Brfl:, Richard \i.. The effect of body 'lze c,i U-:e :,.t;~qda\'d r;:::•Lc)bo1 k rc,l.c 
of· ski pj ack tu :i2'., Ka t_suv/n r ..~_; ~-- pe]a1t!~~--::._. Fi .s.h ~ t\u ·1 ~L~-,-~ Ut> S 

Brill, Richard W. anJ Andrew 0. Dizon. ~ effecL of temper0 :eon 
·i sc1ton·1 c tvI·] tch of 1~i1i1i tE-: rnusc1 .:::; anc'.pr2di cted n·ia.;(in1urn ~~.\.\'·in-;;1:ing spesd 
(,). f' ..,ln<: j, 1' ., 1,· •· i • +·'l,.L'.1tO,:)'n -. I<·" c"t 't,· ,_}.. I''•:··,.._.,\i,'t_rl'71'"··•:·:.,.. ·1 in l ,·,, ,.-1 ·'. " 't: •·iv ·i '"l'''! • ·re,·,· 1·;· ·, -I B·· ,, () ·: i-, ''1\,' fl .rl. c,• -'1 "', 1·1 r_;:.._· '.< ..fj,J ,,)\..,t\. ,_"-....., ..-.il ! ~•- ~ / •· t l !!,::,... I, l,f;_ _, '-1!::,_..,. ·~ _ .. 

Dizon'., fu·idtf?:\r./ E.. ~ c:.;:d ?ichar:i L;, Bril~I ,. Ther1norec:1._1-f2:.tion ·'in :1as~ 
!\rn. Zoo l . 

Dizon Andrev1 f::. and Richard W. Brill. Thenr,cffeg u1a. ·vi on in ycilowfin tuna, 
Thunnus a ·1 

i(·[ng:, Dennis M. t,1e::,surfri9 th, c:::onom·ic v,:iue 01 1;,: • eastern tropical 
PacH-lc tuna fish.=:ry. P1l.1c0.ed·lng'., c1f the t1estern i\s::.ocia.tion of 
Stc:.te Game ,:nd Fish Crniirnis.sioners. 

Lpa·t:}·1?t'\JOod~. Stc:r_~,f·12n~ t?Ji1-l-t?n1 F. i".r?tt·\;1, Vic:k_y L.. K·irt:y: Car·l L.. /:--bs
and Marilyn Dahlheim. Distri t~on and novements of Risso's dolphin,
Grampus qris2us, in eastern North Pacific based on collections 
2~-nd s·iC]htin~/ l"C'cords (1872--1975). Fish. BulL, U,S. 

https://i~-.-.'.ls


of biological dat­
U,S. De1.,t. of 

llcr, Fcn·n:,:;t fL ,:,~d !{·idw.rd H. Evans, The ocea.ll envfrm1!1:cr-c of the 
. ~astern tropical Paci c as related to tt.m~ purse seining., Fish. 
Bunq U.S. 

Yoshida, ~:ov1u.rd 0. Tr1e biolcry and n:so:,:rces of d1l'~ bonitos, genus 
Sardo., NO/\A T~-,::h. Rep. fJtifS Cire 

'/o~ hi d::t, Ho,wrd O" Sy::i:.Jps ·is ,Jf b·; oh:sr1 cal data en tunas of ·ch,2 genu~­
Euthyn~us~ NOAA Tech. Rep. NMFS Circ. 

ADMINIST:ATIVE REPQPTS 

Adams, Michael F. 1978. Alternat1ve estimates of net economic benefits 
for bilH·ish-tuna recrez:.tfonal--co1T:rn2rci,d fish2r;nen in i~a"ilua .. Kona,, 
Hm•,1cd i . S',ffC Adm l n, Rep. No. 1BrL 

f,},-t,rey, et c-.1 . 1979. The tuna/porpoise problem: Dedic~ted vessel 
resear::::h i:,rofl'arn. SWFC Admin. RqJ. l·!J. :..J-79,e·"il. 

p,,( r Loo, N.\L 1978. An ex2~ination of the harvest statvs of south 
At1ant:ic a1L•2c:cre (Thunntis ala1ur1qa). SHFC Adrnin. Rep. No. LJ--7S--!5. 

Bartao, N. and A. Coan. Changes in yield p0r recruit of yellowfin (Thunnus
albacares) uncfr:r the ICCAT rninimurn size~ regulation. S\.JFC /\dmin. Rep. 
No. LJ·"·/~3-21. 

Ba(t(iO, N.W. "!9"18. T'.v~ status c,-i r..ne no:·th l\t1ant·:c ~dbacorc (Thunnus
~J ---------· 

a 1.1.:!!l.fE~) stock. S~FC Admin. Rep. No. LJ-78-20. 

Caruso, J. 1979. Aeri<ll marine resources monitoring system. Si~FC 
,L\dm·i n. Rep. No. LJ-79-9. 

Coan. A. and W. Fox. 1978. A production model analysis of yellowfin 
tuna (Thunnus c1lbacar·c,s) stocks in th(:'. J\tli:J.rrt"ic Ocean, 1964--1977. 
SWFC Arlmin. Rep. No. LJ-78-16. 

" 

37 



Coe J., J. Jennings, C. Peters, and J. u,eceer.. 1979. Researci: rf0h1 
. to the tuna-porpoise problem: ry of research results frcm the 

se•cond cruise ot'·the (k:dicat,'.:d vessel 17 Apri1 to 5 June 1978. SWFC 
/\dmi11. Report f'!o. LJ--79-G 

Coopi:!r~ ;Jc.:m<'.s C. and Michael F. Adc-:ms, 1978. Preliminary estini,ites of 
catch, sales. 2nd revetlue or qame f·ish for tht~ f'.ishery cons£1rvation 
·zon~, arouPd the 11r;·in ltl11w<:t;·1nn Is1 s, by types of trol1 0.nd 1ong1ine 
ves:,r~ls and L)y species, 1976. SWFC f:\dm"in. Rep. No. 24H. 

lk:Beer~ ,;ohn,. ·1978. Coor,,or,rt'iv1?1 deci'ic:1 vosse·1 reseai"cf·1 pro9r;::ni •· 
Report of fin t cruise •• Ja.nua ry 26 through M~1rch ·1 6, 1978. SvJFC 
Adm-ill. Report 1·10. L.J--78--1.::, 

Hansen, et al. 1979. A list of U.S. institutions possessing collections 
or-· rn,H'ine mammal osteolo:rlcal speC"im,rns. swrc t\dmin, Report No. LiJ .• 79 ... HJ. 

Johnso:·:, S. 11!. ·1~;79, /2m cnnctc:tcd cat0lo9 of pub"!"ished and tmpu::i·i·ishcd 
so11,··cf;'.:, of cbia C>r1 p:)pu'l:1t.ion:;, "life· .id story, and eco·logy of cou.st,>1 
n1atinc r1k:lmm,3'!s of ce.·l·ifotrda, Sl~FC Admin. Rt~]'.ln:"·'.:. No. LJ·-7~:>-·l. 

Laurs, FU·L 1978. lrlbocon:: otol'ith/t ·.--:icyc'!im:: stL1dy to evc,'!uat.G 
oto'l'i-U-i danv rino 

.,) 
·ir1crc1n1:mt 111,:,tho1j for g;'ov1th dcit:Hrtnimr~·io•i1 -· uroc•rc::-s:'~ ' ...... 

report. SWFC in. Report No. LJ-78-12. 

l.rHffS, H.IL 197D. The ·1977 U.S. a.lb,Jcc\rc, fishery. SHFC /\drrdn, Rcp(l\"t 
No. L,.: .. 78-· n . 

Li:iurs, FL M. and n.. Nishimoto. 1979. ,~-lbacore trn11ing e;,:~dori\t•icn L 
the 1\\::S tern i· 1::,rth Pac if·l c, ·1973: Summ<; ry of f'i ndfos.1s ma.cir-: by VE•sse L 
on charter ·co th1::i P,)cific tuna d(::v0·iop1w~nt foundation, Slt1r:c Ad1irin. 
Report No. L.J -79- 5. 

Mackett, D. and I. Barrett. 1979. The SWFC tuna program: w~ere we 
are, where v!e 1 re 9oin9 and l10H 't'-le 1 rc 9oin9 to 9,2t there. S\·!FC J\d1n-in. 
Repott No. 1.,J-79-~4. 

Perr-ln, \~. ~ P. S'lonn and J. Hend;;:rson. '1978, \<Jor;:ing document for 
meet·;ng of Smi:•'11 Cetc:1cea1.s Subcommittee:, Scit.'.:ntif"ic Committ(:,e; 
Jntcn,at'ic1na·1 \·!haling Corn1rission, 1Juwi 12, ·1918 at Carnbr'iclge, England. 
Sl ✓ FC /\dnrin. r;eport No. LJ-78-6. 

Powers. J., N. Lo and B. Wahlen. 1979. A statistic~l analysis on 
effectiveness of porpoise rescue proc ures in red11cing i;cid2ntal 
HhJ1'ta1ity. !\dmin. No, LJ--7 7. 

1978. Effects of Atlantic yellowfin tuna 
stock structure hypotheses on product·f on mode ·1 
!L Repo ffo, LJ-·7i3--l7. 

FUnaldo, I{. and ,L Jennings. 1978. The status of the ye'!lovJfin tuna 
f·ishc,ry uf e easi.ern /\t·l,:nt·ic as of Sr~pter11ber 30, "l97fi. S\·ffC /\drnin. 
Report. ifo. L~J--7H---l0. 

38 

https://ndfos.1s
https://Rt~]'.ln


g(;cv1a'.1 C \"''" 'r~ di"ld f\ti"lio i t'o:tn~. 978~ {\ :!LL, ed c.j{:i_· s of 
yel 10,-;f;n and b·igeJc tun.:::s !'or t:1>2 F /\t ant c ::::id'.Jl. SlffC 
Admin. Report ~o. LJ-78-18. 

J1r2, 1979 1978 i C'. 1. Ii;' fo;- 1.,::0 cooper;;,['.;~; :ilutL.: ~Ji,111{;: fL!; 
tan,., i ,v, n,~oor:,pi ,,nd "\ .\ b·t ·1 ·1 ·f ·\ ~-:: \·; ;_::_ng cl er s u t '-.JE~.Y.. :-;:,.,! r:: C P,djT;···i n ~ 
Re~~ri·N~: CJ-/9-8. 

S\·Jf C'.; La 1.] o1·1 (_,_ ~ Director's report ~0 (he 29th l~f~ 
Or"i Ttl(i: ()_l'"~d ::·~\/~: ·:~·-i ;__ ,-- .--,~r th2 ·-.·tiF·•:-·c t1~~ 1 -'. • 

(}·,:, 

Lli ,, 

Sl,JF'C:i La. t.Jol·!c,. a.nd SEFC-, r-.10.r:!·t .. St-:1te;; 
and , :?,~;r-ch '::-..i::.-:·,:·tt·Ir:~:::. ·;i(, Tuntl,-L-il---.r· Fis:·,cs (-·r tt·Ie 
C::.::ectn for ~Is;// ·;·D,. Sl•jr-·, l\c ~ Lt;-c ~'[_J .... ~l ~}1•.r::: ~ 

vlt·therc~ 1~1 '.; /\,, (cd·l ~~n~;----) .· 1979" Fref'.)/ ). ~xf th--:~; T··:·/ !~·d N~1rth Pc:c:~ ·f•-i c 
J\-lb2ico;~;_? \iorks:_;opy Hor:c·:u~t;_,;~_! h::,,,,,1~1·i·i~ -i 1.,-- Sr::pte~i-:D:.. 'l-' ·1978., SVJFC 
,~d;T1·}r·:,. pur·t r,:o., ? ',c,..,__.-·;~;E!O)~ 

·1 n 7i ~ 
: __,' .., .. Pro s fo·,·, \JlC;n·~ .. \"r:1c,. '"!Sr:: p~/j 

document;:: t~i on m::n L'a ·1 . :;.1,J;-:c ..~\dri·i:1 ~ Rpc :.:•.J .. LJ~~/~;~--3 .. 

Ytk:l, ifoct,y S. h., 
No, 'l ?I:. 

Heeny 1978, To all bi:)fishes. 

39 


	Title page
	Introduction
	In support of existing international agreements
	In support of possible future international agreements
	In support of domestic requirements
	Publications



