
TUNA: Pole-and-Line Fishing Trials In 
Central and Western Pacific 
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The growing interest of the U.S . tuna fishing industry In 

the development of resources outside the Inter-American 
Tropical Tuna Commission 's regulatory area in the eastern 
Pacific created an urgent need to assess the tuna-harvesting 
potential of the central and western Pacific Ocean. 

This article presents quantitative baiting and fishing data 
obtained aboard the Honolulu -based pole -and -line fishing vessel 
'Anela '. The vessel explored the possibilityofdevelopingcom­
mercial fisheries for surface schooling tuna in the :\Iarshails 
and American Samoa under a charter of the National ;\larine 
Fisheries Service (NMFS) . 

Anela found the tun are sou r c e s in the Marshalls and 
American Samoa impressive. Bait was plentiful in the l\Iar­
shalls but scarce in American and Western Samoa. To con­
duct fishing trials in American Samoan waters, Anela caught 
bait in Fiji . Both tuna and bait were abundant around Fiji. 

The M/V Anela was built in 1971 for the 
Angel Fishing Company of Honolulu. It was 
designed for pole -and - line fishing with live 
bait. It prospected for tuna from February 
8 to May 9, 1972, in the central and western 
tropical Pacific - -more particularly in waters 
of the Marshall Islands and American Samoa. 

Anela was chartered by NMFS Southwest 
Fisheries Center,Honolulu Laboratory. under 
a formal contract with the Angel Fishing Com­
pany. Its mission was to explore the poss­
ibility of developing commercial pole -and-line 
fisheries for skipjack tuna, Katsuwonus pel­
amis, in the Marshalls and American Samoa. 
These two areas have been under considera­
tion as potential bases for skipjack fishery 
development by the P ID C (Pacific Islands De­
velopment Commission). The Commission 
consists of the chief executives of the Govern­
ments of Hawaii , American Samoa, Guam , and 
th e Trust Territory of the Pacific Islands. 
It was formed for coo per a t i v e economi c 
development. 

The contract stipulated that 20 fishing and 
baiting days be expended in the '\Iarshalls --
10 days (or fewer if a full ('atch load was 
obtained in less time) on the outward leg of 
the cruise, and the balance on the hon'eward 
leg. The remaining fishing and baiting time 
was to be used near American Samoa. Time 
was allowed for traveling to and froIT' the 
areas of operation, unloading the catch load· 
ing provisions, and refueling. Allowancp also 
was made for days the vessel could not fish 
because of bad weather . 

The contract stated that observers frorr 
NMFS . the l\1arshall Islands District of the 
Trust Territory, and the Government of 
American Samoa were to be accommodated on 
the vessel. 

ANELA'S SF'ECIFIC 'I. TIOXS 

Anela is the most recent additIOn to th 
Hawaii skipjack fishing fleet fFig. 1). F'r -
pelled by an 850 -hp Caterpillar D398 ('nginE' 
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the steel-hulled VE'sSE'l has ~ rUl in p 
of 13 8 knots Clnd :3 I. ruismg rang of 3,70 
km . T he registered 1 ~ngth i 26 m, th 
be a m 7 6 m ,and th depth 3.6 m. ,ro~' a nd 
net tonnagE's are 136and9 1 l.T. , resp c tiv ly. 
T he "esse. has a fu :-011 capacIty of 5 6 77 5 
liters and freshwater capa cI ty of 11 ,35 5 lit rs . 

F igu re 2 shows Ane1a IS d ck ar rang ment. 
T he six baitwells, e qu ipped lt h pump­
cir culating systems , c an hold as m uc h as 160 
buckets of baIt. When emptied of bait , th 
b a it w ell s serve a s refrigerated fishholds 
with a fis h - carrying capacity of a bout 77 ;\1. T. 
T wo for w a r d holds are us ed to store pro­
visions. 

MARSHALL ISLANDS (FEB. 16-29) 

Departing on the outward leg from Honolulu 
on February 8, Anela first stopped at MaJuro 
in the Marshall Islands. These islands lie 

Ri~ ing not 

... ~.- ... . ~ .... 

s pa l~v 1, the 'tar hall on 1St of a doubl 
c.; hain of oral ato lls about 200 km apart., The) 
ha a total land ar a of ab ut 180 km- and a 
lagoon area of about 11 , G50km2(i\Ia on, 1(151). 
The chief island is Jaluit: along \\ith se\' ral 
oth r islands in the i\Iariana and arolin 
groups, it served as a bas for Japan se 
pol -and -line skipja k f i her i e prior to 
\\'orld \\'ar II. The present district admin­
istrative center IS on l\IaJuro, which has good 
accommodations for shipping (Tudor, 1968). 



Baiting 

M a j u r 0 has an irregularly oval lagoon 
that measures about 45 km long and 17 km 
wide (Fig . 3). Exploratory c r u is e s of the 
NMFS 'Townsend Cromwell' had revealed 
that bait suitable for pole-and-line fishing 
was abundant at Majuro. Prior to baiting in 
Majuro Lagoon , we surveyed the lagoon side 
of the northern islets where schools of sil­
verside, Pranesus pinguis, and s a r din e , 
Herklotsichthys punctatus, were reported to 
be abundant(Hida, 1971). Fair - to - good quan­
tities of both species were seen schooled close 
to shore in shallow water, some over fairly 
good seining bottom, and some over rough, 
un eve n bot tom of coral sands and rubble 
interspersed with coral heads. 

@ NUMBER OF SCHOOLS SIGHTEO 

IIlII6iI AREA FISHEO 
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observation by an NMFS observer revealed 
that when the silverside were schooled in the 
same location as the sardine, the former al­
ways concentrated closer to the surface with 
the latter below. 

Silverside and sardine,although considered 
by the crew to be inferior to the Hawaiian nehu, 
Stolephorus purpureus, as bait for skipjack 
fishing, nevertheless were satisfactory as 
tuna bait. Both species were vigorous in the 
seine and could be transferred from the seine 
to the baitwells and "crowded" ( concentrated 
into a sma 11, two-handled push net during 
chumming) without significant mortalities. 
Being hardy fish, silverside and sardine could 
be transported long distances without serious 
loss. For example, on the 6-day, 2,965- km 

N 

E 

Fig. 3 - Number of schools sighted and the area fished by MjV 'Anela' in th e Marshall Islands (February). 

On our first stop in the Marshalls, the 
crew baited twice in M a j u r 0 Lag 00 nand 
caught 205 buckets of bait in five sets, which 
required 3.3 hr to complete . One bucket equals 
3. 2 kg of baitfish. The average catch rates 
were 62 .1 buckets per hour and 41.0 buckets 
per set; these were far better than those cal­
culated in a June-August 1967 study of Ha­
waiian skipjack vessels, whoE/e crews aver­
aged only 11.9 bu ckets per hour and 12.4 
buckets per set. A large proportion of the 
Majuro baitfish was silverside, which ranged 
from 6.4 to 8 .9 cm in total length. Smaller 
quantities of sardine, taken together with the 
silverside, ranged from 11.0 to 14.0 cm (T. 
Hida, personal communication). Underwater 

voyage from theM a r s hall s to American 
Samoa, Anela car r i e d about 50 buckets of 
bait with h a r d 1 Y any mortalities. W h i 1 e 
being transported, the bait were fed daily on 
a wet mixture of flaked, boiled skipjack and 
bread. 

Fishing 

While in the Marshalls in February, we 
concentrated our effort in waters immediately 
adjacent to Majuro and Arno atolls (See map). 
In 7 days of scouting and fishing, we sighted 
42 schools, or an average of 6.0 schools per 
day. This was slightly better than the Hawaiian 
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ra of 5 4 3('hool - pe r d a y in 
167«( hida and ~Limid a , 19 ,1) . 

argl flocks of over 1,000 bi r ds we re 
~ h day vP rnved in he '\Iarshalls. 
rlS d both schools , which were dos e 
long thE:' WE:'st c.oast of \ rno . B ecause 

n b ilt t the time, \\ e used trolling 
r al~ E:'veral passes through the 

li'l not (ate!' any Lsh. 

i n('ed.· ,eral days of good fish ­
h .n vitablf> rlifficulties of fis h-
1(> iCIP'. Figure' 4sho\\'s the crew 
(ld -bi·ing ::ikipJack school in the 
\\ ( /JL.rs..lt J and c hummed 36 of 

-

the 42 schools sighted (86%) and successfully 
fished 18 (50U'0) of those chummed. The per­
c entage 0 f s c h 0 01 s successfully fished is 
slightly lower than the 57% success calculated 
for schools fished in Hawaiian waters (Uchida 
and Sumida, 1971). We had :2 days when we 
were unable to catch any fish from the schools 
fished. 

The catch included 3,369 skipjack tuna, 
127 yellowfin tuna, 1 kawakawa, 2 rainbow 
runner, and 1 dolphin. In weight, the catch 
reached 20.0 l\1.T . of skipjack and 1. 2l\I. T . of 
yellowfin . Catch per day fished (including 
ze ro- c atch days)was 3 .5l\I.T . of tuna, slightly 
h i gher than the 1967 summer average of 2.8 
::\I.T. c alc ulated for Hawaiian vessels. Rang ­
i n g from less than 0 .1 to 4.4 M . T . , catch per 
s chool (including zero-catch schools) from 
36 s chools chummed averaged 0.5 M .T . , or 
half the 1.11\.1. T. average of Hawaiian vessels. 

B y randomly sampling 10 fish from each 
s c hool fished, we f 0 u n d t hat the skipjack 
ranged from l.6 to 10.6 kg and averaged 5.6 
k g . Our data showed that only about 40/0 of the 
s kipjack landed were less than 4.5 kg The 
ye llow fin range d from 5.6 to 13 . 6 kg and 
ave raged 8.2 k g . 

skIp! ck school In lhc M .. usha lls. 



The c atch per hook -minute, used here as 
a m eas ure of the average rate at which fish 
were caught per hook per minute, ranged from 
0.2 to 3.9 fish per hook - minute and averaged 
1.1 fish per hook - minute. 

Most schools pur sue d in the Marshalls 
were "subsurface, " where no visible signs of 
surface movement were detected. We c las ­
sified the schools as 20 "subsurface," 6 "jump­
ing, " and 1 "boiler" (Scott, 1969 ). Of partic ­
ular in t ere s t was the "boiler!' sighted on 
February 20. Wh e n sighted from a distance, 
the bird flo c k of over 1,000 was "working" 
over what a ppeared to be breakers (Fig . 5). 
As it turned out, the "boiling" white water 
was due to hundreds of fish actively pursuing 
and feeding on prey at the surface. We made 
24 passes through this mixed skipjack -yellow ­
fin school. Seven passes produced no fish. 
From the remaining 17 passes, the catch 
vari ed from 1 to 62 fish. The reason for the 
small cat c h 0 n each pass from this large 
school was that the fish responded to chum­
ming at the stern only for s hort periods (1 to 
11 minutes ), the n broke off and headed in an ­
other direction. The s tom a c h contents of 
s eve r a 1 landed fish, and the regurgitated 
material on deck, showed that the tuna were 
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feeding on a small anchovy that closely re­
sembled the Hawaiian nehu. 

Environmental Conditions 

In February, we had rea son a b 1 Y good 
w eat her in the Marshalls. The prevailing 
northeast trades, estimated from sea condi­
tions to be blowing from 18 to 36 km/hr, 
were sufficiently strong most of the time to 
raise whitecaps on the blue water outside the 
lagoon . High winds and rough seas were re­
sponsible for the cancellation of only 2 days 
of fishing. Showers were frequent but brief 
and did not seriously hinder baiting or fishing. 

From expendable bathythermograph (XBT) 
casts down to 400 m, we obtained data to con ­
struct frequency distributions of surface and 
subsurface temperatures at 100-m intervals 
(Fig. 6 ). Surface temperatures around Majuro 
and Arno were relatively warm with a narrow 
range from 27 .50 to 28.5 0 C. At 100 m, the 
temperatures had a relatively wide range -­
from 21.30 to 27 .00 C; but below that, they 
varied only slightly- - ranges from 11. 30 to 
13.00 C at 200 m, 9.4 0 to 9 . 80 C at 300 m, 
and 8 . 60 to 8 .90 at 400 m. The thermocline 
was distinct and 0 c cur red between 60 and 
102 m . 

Fig . 5 - A "boiler" school fished off MajUro atoll on February 20, 1972 by the crew of 'Anela.' 
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Fig . 6 - Fre'luency distribution of surface .lnd subsurface tern pe'.ltures of 
waters around Marshall Islands (Februal) .lnd April), Samoa, and FIJ i, 
'Anela' charter cruise , February 8 - May g, 1972 . 

SAMOA AND FIJI (MARCH 6 -APRIL 15 ) 

Anela left the Marshalls on Februa r y 29 
and arrived at Pago Pago, American Sa mo a , 
on March 6. The t r i p was uneventful except 
for 1 day of fishing 74 km north -northe ast of 
Apia, Western Samoa , on March 5 . 

American and Weste rn Samoa are situate d 
between lat 130 and 150 S a nd extend in an 
eas t-west direc tion fro m a bout long 168 0 to 
1730 W. They are vol c anic in o rigin (Fig. 7). 
American Samoa comprise s all the islands 
lying east of long 1710 Wand is administered 
by the Unite d States. Pago Pago , on Tutuila, 
is the principal town and the harbor serves 
a s a por t of landing for foreign longline fish­
in g vessel s which s upply the two American 

canne rie s w ith l arge , de e p -swimming tunas. 
Wes te rn Samoa i s a self-governing nation of 
the British Commonwealth. It has two large , 
main islands - - Upolu and Savaii. The chief 
tow n and administrative c e n t e r is Apia on 
Upo lu. 

Lying 925 km southwest of Samoa is Fiji. 
It c omprises 320 islands of various sizes 
between lat 150 and 220 S and long 1770 W 
and 1750 E (Fig. 8). Two of the largest are 
Vanua Levu and Viti Levu, on which Suva, 
present capital, is located. Levuka, the for­
mer c apital on Ovalau, serves as a port of 
landing for foreign longline fishing vessels. 
These unload frozen tuna for transshipment 
to canneries in the United States and Japan. 

! 

I 



Baiting 

American Samoa--Previous bait surveys 
by the NMFS 'Charles H. Gilbert' indicated 
that bait might be scarce in both American 
and Western Samoa ( Hida , 1970). \\ e spent 3 
days looking for bait inAmericanSamoa. \Ve 
scouted from shore along the beaches of 1- ala 
Lagoon and Fagaitua Bay on Tutuila, and from 
the ski ff along the perimeter of Pago Pago 
Harbor. We saw small schools of juvenile 
bigeye scad, Trachurops crumenophthalmus, 
along the beaches and sardine, jack, Caranx 
sp., and mullet, Mugil sp . , in the harbor, but 
nowhere did we see baitfish in any quantity. 
We tried fishing with a 100 -w light at night, 
but the amount of juvenile jack and bigeye scad 
that congregated around the light was hardly 
sufficient for tuna fishing by a vessel of 
An e la's size. We also attempted to scout 
Aoa, Masefau, Afono, Vatia, and Fagasa Bays, 
but rough seas prevented Anela from launch­
ing the skiff. Bait could not be found in Amer­
ican Samoa, so we decided to attempt baiting 
in Western Samoa . 

Western Samoa- -On March 10, we departed 
Pago Pago Harbor and arrived at Apia Harbor 
(Fig.7). We scouted intensively along harbor ' s 
perimeter and along northwestern shore near 
harbor ' s entrance . With exception of a small 
school of round herring, Spratelloides delica-

SAMOA ISLANDS 

50' 40 o 172"ot:1 5C 

tulu ,there wer no other baHfi 
iable quan i y Then \ era \ 
Harboron th nor h rn coa 
the (rew scouted th. hal'bor' p 
without findmg any bmt mgh 

i 

also set in an at t • m p t 0 at ract an ho\ 
which were r ported to b In th harbol at 
times. Again, wi h the .'( ~ptlon of a f .... 
jack and bigey scad, \ fail d to at 
appreciable quantiti s of baltflsh. 
Bay on the southern coast of avali Lso 
sugge ted as a possibl baillng ground. But 
the bay was very shallow and t h r a 
assurance that bait ould b found th I 

we returned to Pago Pago on lar(h 13. 
arranged to depart for FiJI to at< h baIt. 
lack of bait in Samoan \\ a prs was in mark d 
contrast to the abundan ' of baIt m iaJuro 
Lagoon. 

Fiji--The charter did 110t in lud 
tions near Fiji. How VI.r, b causl baIt ~ 

1 a c kin g in Samoa, \\ ' obtain d p. rmi Ion 
from the Government of Fiji to bait m F Jlal1 
waters; in return, \\ agr"ed to onduct a 
survey of tuna schools around I iJi. \\ d­
parted Pago Pago on :'lIar h 1 G and arriv dill 
Suva on March 20. 

Runoff from a r cent h ">avy rain ad url­
died much of the water in baIting ground~ n ar 

uva. Therefore w trav'l"d to Kia I Lar I 

Fig. 7 - wnber of schools sIghted "'0 the olrea f!Shed b M/ \ 'Aoel ' lD 
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Fig . 8 - Number of schools sigh ted, a rea fished, and a re a survey ed by M / V 'Anela' in Fiji. 

north of Vanua Levu and arri ved the r e Marc h 
23 (Fig. 8) . We surveyed th e shore l i n e and 
it was immediately obvious th at b ait was pl e n­
tlful. We saw bait schooled over rough bottom 
of Jagged rocks and corals, a n d some ove r 
faIrly s moo t h bot tom near small , sandy 
beaches. In the first of two baiting ope r ations , 
the crew made one set and caugh t 159 bucke ts 
of sardine. After fishing with th is bait n o r th 
of Kia the following day, we returned to the 
baiting ground. Intwosetswecaug h t a n 
additional 110 buckets of sardine a n d s ilve r­
side. Sixty buckets were transferred to the 
baitwells and the remainder releas ed . The 
crew spent 1.7 hr to catch 269 b u c k e t s of 
bait, an !mpressive average of 158 .2 buck e ts 
per hour and 89 7 b u c k e t s per set. The s e 
\\ ere mor.: than double the catch r ates c al ­
c.llated for baiting in the l\larshalls i n Feb ­
r..lary. About 750/0 of the Kia bait were sardine 
langing from 7 6 to 10 .2 cm. T h e smalle r 
~ 1 Vl rs'de were 6.-± to 8.9 cm. 

[ ~shLn 

\[T'prican Samoa--Actual fishing time, 
onl) 3 Oilys 111 Samoan waters, was seve r e ly 
llIl.it d by th more pressmg need to trave l 

betw een v arious baiting sites and by unavoid­
a b l e de l ays asho r e . We fished near Samoa 2 
d ays w ith bait c aught in the Marshalls. 

In 4 d a y s of Samoan s c outing, we sighted 
25 sch ools, or an a verage of 6.2 s chools per 
day . T wenty -thre e s chools were sighted as 
a result of dire ct scouting for tuna s c hools. 
The re maining two, both skipjack, were 
sighte d no rth of Tutuila after baiting in the 
n o rth shore bays was cancelled because of 
r 0 u g h s e a s . Anela trolled through both 
sch o ols but failed to get a strike. 

We id e ntified 16 schools as skipjack and 
1 as kawakawa; the remainder was uniden­
tified. Bird flo cks over the tuna schools in 
S am 0 a n wate rs were usually smaller than 
thos e found ove r tuna s c h 0 0 1 s in the Mar­
shalls. A large pro p 0 r t ion 0 f the bird 
flo c ks was c om p 0 sed 0 f sooty and noddy 
te rns , but white te rns, boobies, and shear­
wate rs also w e r e quite c ommon. Of the 25 
s c h 0 0 1 s s een , 21 (84%) were pursued and 
chumme d , but only 8 (38%) of those chummed 
we r e successfully f i she d. 

The total c atc h r e a c h e d 2,407 skipjack 
wei ghing 12.1 M.T. and 33 kawakawa. Catch 



per dayfished averaged 4 . 0 M.T . , slightly 
highe r th an that calculated for fishing in the 
Mars h alls . Catch pe r s c h 00 1 ranged from 
0 . 2 to 3. 7 M .T. and averaged 0.5 M.T. About 
half the Samoan schools were "subsurface"; 
the remainder was "jumping". 

Compared with Marshalls skipjack,Samoan 
were usually smaller; about half (56%) were 
under 4.5 kg . Samoan skipjack ranged from 
2 . 3 to 11 .6 kg and averaged 5.3 kg. 

T he catch rates of schools fished in Samoa 
did not vary as widely as those calculated for 
schools fished in the Marshalls in February. 
They ranged from 0.2 to 2.0 fish per hook­
minute,and averaged 0.9 fish per hook -minute. 
This was slightly below February average in 
the Marshalls . 

Fiji- - Tuna schools were numerous in 
Fijian waters. We sighted 3 schools en route 
to Suva, 8 schools en route to baiting ground 
at Kia Island, 19 schools in 2 days of fishing 
north of Kia, 4 schools at Mbengga Passage 
while returning to Suva, and 2 schools imme­
diately after departing Suva for Pago Pago. 
Seventeen schools were identified as skip­
jack, the remainder unidentified. 

Most flocks sighted in Fiji were large: 
56% were composed of an estimated 101-500 
birds. Noddy terns predominated in all flocks, 
although shearwaters and tropic birds were 
common in some flocks. 

We sighted a daily average of 5.1 schools 
during scouting and fishing in Fiji. Eighteen 
(50%) of the schools sighted were pursued, 
and 16 (84%) ofthosepursuedwerechummed. 
T welve schools , or 75%, of those chummed 
yielded fish, a percentage of success much 
higher than that calculated for schools fished 
in Hawaii, the Marshalls, and Samoa. The 
catch reached 6,227 skipjack, or 19.1 M.T., 
with catch per day fished averaging an im­
pressive 9.6 M. T. This was more than twice 
the average catch per day in Samoa. Catch per 
school ranged from less than 0.1 to 3.8 M.T. 
and averaged 1.1 M.T. This was identical 
with that calculated for Hawaiian vessels -­
but twice the a v era g e catch from schools 
fished in the Marshalls and Samoa. 

Ranging from 1.2 to 4.5 kg, and averaging 
only 2.9 kg, the skipjack caught n ear F i j i 
were considerably smaller than the fish 
c aug h t in the Marshalls and Samoa. The 
small size was offset, in part, by high catch 
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rates. These varied from 0.1 to 4.4 fish per 
hook-minute, and averaged 2.3 fish per hook­
minute . We 0 b t a i ned good tonnages from 
most schools fished. 

Environmental Conditions 

In Samoan waters, Anela found reasonably 
good weather. Only one baiting attempt and 
1 day's fishing were cancelled because of high 
winds and rough seas. The prevailing east or 
southeast winds blew at estimated speeds of 
18 to 36 km per hour. Showers were frequent 
and varied from light to heavy, but these did 
not s e rio u sly hi n de r baiting or fishing. 
Around Fiji, the winds were either easterly 
or westerly, and blew from 9 to 28 km per 
hour. Frequent showers also were a feature 
of Fiji . 

The surface temperatures around Samoa 
and Fiji were usually warmer than around 
the Marshalls; they range d from 28.40 to 
29.40 C. Expendable bathythermograph casts 
showed that the thermocline in the Samoa-Fiji 
area was rather indistinct; it varied from 43 
to 96 m. At 100 m., the temperatures ranged 
from 27.50 to 28.50 C. At 200 m and below, 
the temperatures were considerable warmer 
than at similar depths around the Marshalls. 
They ranged from 21.20 to 22.80 Cat 200 m, 
14.00 to 17.00 C at 300 m, and 9.3 0 to 12.20 C 
at 400 m (Fig. 7). 

MARSHALL ISLANDS (APRIL 23-MAY 2) 

On the homeward leg, Anela retraced her 
path to the Marshalls. It departed Pago Pago 
on April 16 and arrived in Majuro on April 
23 (Fig. 9 ). We felt it desirable to explore 
atolls other than Majuro and Arno for concen­
trations of tuna. We c e n t ere d our efforts 
around Jaluit atoll and Kili Island and shifted 
to Majuro and Arno atolls before returning to 
Honolulu. 

Baiting 

Fishing rights in the Marshalls are con­
trolled by local municipalities, the basic units 
of government on each island or atoll. Before 
proceeding to Jaluit to bait, we obtained per­
mission from the district administrator in 
M a j u r 0, who arranged for Anela to bait in 
Jaluit. Jaluit Lagoon is more than twice the 
size of Majuro Lagoon; it is 56 km long and 
22 km wide (Fig . 9) . After fishing near Jaluit 
and Kili, we returned to :'\Iajuro Lagoon to 
catch bait. Unlike February1s baiting con-
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Fig. 9 - Number of schools sighted and area fished by M/V 'Anela' in the Marshall Islands (April). 

ditions , we s aw none along the s h 0 rei i n e . 
High winds and rain made vis u a 1 scouting 
from th e skiff extremely difficult and were 
par tly res p 0 n sib 1 e for our failure to s e e 
baitfish schools. 

Overall , baiting at Jaluit and Majuro re­
quired 3 . 6 hr. In two sets in J aluit Lagoon, 
the c a tch totaled 189 buckets, an average of 
94.5 buckets pe r set. Catch per hour, which 
includes the Majuro effort, was 52.5 buckets . 
After f i lling baitwells , about 30 buckets of 
bai t remaining in the seine were released. 
The cat ch was made on the lagoon side of the 
shore line of Emidji island over relatively 
smooth sand bottom; it c onsisted almost en­
tirely of s ardine ranging from about 8 .9 to 
11. 4 cm lon g. 

Fishing 

In April, Ane lafound Marshalls' conditions 
considerably changed. Perhaps most signif­
icant was s i ze of bird flo cks. In February, 
near ly half the flocks had more than 500 birds; 
in A pril, all flocks had 500 birds or fewer. 
Ho we ve r, there was no change in species 
composition : predominantly noddy terns, with 
few sooty an d white terns . School sightings 
in April totaled 23 s c hoo ls in 4 days , or an 
average of 5 .8 s chools p e r day. Of these, 
seven were s ki P j a c k , e i ght yellowfin, one 
m ixed ski p jac k-ye llowfin, and seven uniden­
tified . 

Ten of the schools sighted were pursued 
and c hum m e d. Of these, only three ( 30%) 
were successfully fished, a rate considerably 
below February 's. There were 3 zero - catch 
days in 4 days of fishing . 

The crew caught 300 fish totaling 2 .0 MT. 
from two schools of skipjack. One school of 
y ellowfin yielded 44 fish, which weighed 0.6 
M.T . The catch per day was very low, aver­
aging only 0.6 M. T., or about one -s ixth average 
catch per day in February. Catch per school 
was similarly low; it ranged from 0.6 to 1.0 
M.T. and averaged only 0.3 M.T . 

Although a large proportion of schools pur­
sued in February was "subsurface," the maj­
oritlt of schools pursued in Apri l were "jump ­
ing . I We had seven "jumping" schools, two 
"subsurface," and one "finning". 

The size of skipjack caught in April did not 
vary as wide l y as in February. The April 
fish were medium-sized- -between 5.9 and 
7.5 kg and a v era gin g 6.7 kg. For the one 
yellowfin school fished, the size range was 
12.2 to 18 .0 kg and th e average 14 .4 kg; this 
was considerably larger than February's 
average size of yellowfin . The c atch rates 
calculated for the three s c h 0 01 s fished in 
Aprilvaried between 0.3 and 0.5 fish per 
hook-minute, and averaged only 0.4 fish per 
hook-minute. The figure was less than half 
the catch rate of the February schools. 



Environmental Conditions 

On homeward leg, changes we r e evident 
in environmental conditions. Our weather 
observations showed that in April the north ­
east trades had diminishe d , and th e winds had 
shifted to the east and southe ast. The weather 
was exceptionally mild . Wind speeds were 
estimated at 9 to 28 km pe r hour but more 
frequently at lower s peeds. 

Surface temperature s , which r an ged be ­
tween 27.5 0 and 28.5 0 C in F ebruary, were 
slightlyhigher at 29.10 and 29 .20 C in April. 
Very not ice a b 1 e ch a n ges had occurred in 
subsurfac e layers, par ticular ly in th e depth 
to the top of the thermocli ne and in th e temp ­
erature at 200 m (Fig. 6). 

CONCLUSIONS 

We believe that a c o m m e r cia l pole -and­
line fishery for surface s cho oling skipjack and 
yellowfin tuna could become a re a lity and a 
source of revenue in the Mar s h a ll Islands. 
Not only were the potentials of th e skipjack 
tuna resources impre ssive , but s owere the 
potentials of the bait r e source . The seas onal 
availability of tuna schools is n ot yet cle a r ly 
understood and further studie s a re neces s ary . 
Likewise, stocks of sardine and s ilverside in 
the Marshalls need to be s t udied to de termine 
how well they will withstand fish in g p r essur e 
by c ommerc'{al pole-and-line vessels . 

Concerning Americ an Samoa, we be lieve 
that it is premature to r each con clusion s re ­
garding a pole-and-line fishery there . Our 
limited observations and a previ ous NMFS 
survey of Sam 0 a n waters have s hown that 
skipjack are pres e nt in sufficient quantities 
to support a com m e r c ia 1 fis hery at least 
large enough to m ee t all local demands . A 
vital prerequisite is the m e ans of catching the 
tuna. Bait is s carce , but its s easonal distrib ­
ution and abundance should be studied further. 

We can c onclude, te ntatively, from our 
short stop in Fiji that skipj ack schools, 
sighted at rate of 9 .5 s chools pe r daynorth of 
Kia Island, occ ur in suffici e nt n u m b e r s to 
support a small comme r c ial fishery. But the 
sho rt survey pre c ludes conclus ions about the 
abundance in other a reas o r i n other times 0 f 
the year in Fiji. Bait appe ars ple ntiful. From 
our 0 b s e r vat ion s and conversations with 
Fijian government obse r ve rs , it is evident 
that many species of bait occur around the 
numerous islands of the Fiji group, and that 
day and night baiting are possible. 

T una schools were found r 1ative1y 10 
to all island groups sun'ey d. ~o a profitab1 
tuna f ish e r y in the I\1arshalls, amoa, and 
Fiji could be based on small vessels of 1il1"­
ited bait capacity and cruising rang ,such a 
those in Hawaiian waters. ~horeslde support 
facilities for servicing the vessels and pro­
cessing the catch are already well establish{ d 
in American Samoa and Fiji. Both SerVl( 
foreign longline vessels. The :\1arshall , 
however, lack all such facilities. 
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