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observatlon Report on Tuna Purse Seine Fishing 0perations
€round Seyche.IIes l l laters onboard NIPPON-MARU

B November 1992 to 7 Jenuary 199J

I. Tuna is a group of oceanic f isheries resources. There are
many variet ies and they migrate worldwide. As they inhabit interna-
t lon€l waters (public sea), they can be caught by f ishing boats from
many countries, using different types of f ishing gears, such as pofe
and . I i ne ,  d r i f t i ng  ]ong - l i ne ,  d r i f t  g i I I  ne t ,  and  pu rse  se ine .  I n ' 1990
an international decision was made to ban tuna drif t  gi l l  net f ishing,
Although this decision wil l  not be rati f ied by the FAo unti l  f0 May
199J, nany countries have a.Iready imp.Iemented the recommendation, and
so there rernain only a few active f ishing geers for catching tuna;
purse seine is the most active of these.

Although tuna migrate worldwide, there are species area
Iimitations due to their preference for certain water temperatures.
Ye.llowfin tuna ( Il,Lrwe aLbracares) and sk.ipjack ( y"4tsuaoras peLarLs )
are most abundant in tropica.I waters from Ist i tude 15"N to 15"S. For
pufse-seiners, the West Indian 0cean around the Seychelles is one of
the best f ishing grounds for these two species, and can be conducted
throughout the year, There'are about 60-70 purse seiners from various
countries, 5paih, France, USSR, Talwan, I ' laurit ius, and Japan, ranging
from 500 GT to 1,500 Gl in size, which f ish in these waters; NIPP0N-
MARU, a 1,200 GT Japanese purse seiner, is one of them.

The SEAFDEC Traininq Department is part of an international
group, with f isherie6 re6ponsibi l i t ies in the Southeast Asian region.
In eetTy 1993, the Depaltment acquired a new tralninq vessel; i ts
mejor f ishing gear is tuna purse se.ine, and minor qear, tuna longline,
In order to make fuII and eff icient use of the vessef as quickly as
possible-, this observation program was arranged under the kind
approval of the P!esident of the Japan I ' larine Fisheries Resource
Research Center (JAI,IARC ).
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I I . NIPP0N-MARU is a modern tuna purse-seine f lshing vessel

Fo! the success of this progran, I yrould like to express rny
qreat thanks to the President of JAMARC who accepted our request for
these observat. ions to be made by SEAFDEC staff.  Thanks to Mr.
Tatsuhiko Iwasawa, the Direclo! of the Development Department of
JA ARC who arranged this schedule for Lhe R.V. NIPP0N-|1ARU, and also
to Mr. l(ohei Murosawa, General Manager of Japan Far Seas Purse Seine
Fishinq Co., Ltd. who al lowed me onboaad the company's vessel.

Thanks to Captain Itaru Yamamoto, Fishing l4aster; 14., Takehiko
Akiyama, officers and crew of NIPPoN-MARU who showed me such warm
hospital i ty while onboard the f j-shing vessel.

Thanks to I ' l r .  Kazuo Inoue, Deputy Secretary-Genera] of SEAFDEC
v/ho I iaised with JAI1ARC, and special thanke to Dr. Th.iraphan
thukaswan, the Secretaly'ceneral of SEAFDEC |ivho approved the budget
for this programe.

(A rne r i can  Lype ) .  Sne  i s  a  1 ,200  GT vesse i ,  78  me te .s  i n  l eng th ,  14 .0
meters breadth and 8.5 meters depth, with a draft of 5.5 meters,
rnaxim@ speed 17 knots and normal speed 15 knots. Theae is one rnain
engine, 1,800 PSI and two electr ic generators (900 PSI, 550 kvi) r i th
central ai!  condit ionj.ng fof accommodation; the!e is accornmodation
space for 21 people. 0n this cruise Lhere were 20 pefsons on board:
Captain Itoru Yamamoto, F-ishing MasLer; Mr. Takehiko Akiyamat eight
off icersi nine Crew: and one researcher and one observer fron SEAFDEC.
NIPP0N-MARU can stay out at sea fo! 60 days at a t ime.

NIPPoN-MARU .i6 fuIIy equipped as fol lows!

1) Deck equipment (see Annex I)

one skrff boat with rS0 h.p. main engine
two work boats lr i th 100, 250 h.p. ma.in enqin€, 10 kw.
dynamo and echo-sounder with tele-transmitter
one  speed  boa l -  w i th  115  h .p .  ou tboa rd  eng rne
one ma.in mast with ma-in boom
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- two fishing boons and six accessory boq|ts
- one ctane
- one 5,5 tons hauling force power bLock
- one hain purse yrinch with three dluns
- one davit nith three blocks 6nd one ting stripper
- three capGtan l{inch€B 6nd tro choke ,inches
- a skiff towing line drun and rinch

2) Navigation Equipnent

- Auto pilot rheeling gear {ith remote control conEole on
upper deck

- Navigation rad6r 64 Neutical miles naximum r€ngo
- Satoll i te positioning, NNSS and cPS
- Navrg8tion route plolter
- N0AA Deceiver and printer (wheather chart)

,) Connunication Equipment

- SSB radio transmitter and receiver
- VHS radio aysten
- Emera6tte comunication systen. Fax. and Tetephone
- Jelex coflnunication
- Rad.io directj.on finder system

4) Fishing EquiFnent

- tlro Bird raders 96 nautical miles maxilrm range
- two Scanning sonar (short and 1on9 diotance detoction)
- V10E0 echo-eounder
- Paper echo-soundea
- two tele aounders
- Dopple! aonar curaent indicator
- Net sonde ([ith echo-sounder)

),/ | rsnrnq uear

- one set of tuna purse 6oine 1,500 meters in Iength End
290 meter8 depth (see Annex II)
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6 ) Fish Preservation System

Brine fDeezinq system ('16

60 tons each)
Dry freezing system ( six
tons each)

brine f ish hoIds, capacity

dry freezing f ish holds ,0

Power Supply System

tero electr ic generators (900 PSI, 550 (w)

seven hydraulic pumps

0thers faci l i t ies include eight one bedroom units, seven
double bedroom units, one dining room with TV & video set, one kichen,
one bathroom. two washinq machines and two toi lets.

7 )

I I I .  Sa i l i ng  rou te  oF  the  c ru i se

During the 5' i  day cruise, NIPPoN-MARU ca.ried out sesrches
around Seychelles waters and f ished to the east and west si.de of the
Seychelles Group. (Fig. l)  The programe for the cruise was as fol lows:

I ov. 1992

10 Nov. 1992

11-17 lbv. 1992

NIPP0N-MARU left port Victoria, Mahe ls, and
proceeded to the f ishing ground on the west side of
the Seyche l les Groop.

Set six FADS (PAYAo) at the f ishinq ground (.Iah.

04 " -10 '  t o  05 " -00 ' s  and  1ong .  48 " -J0 '  t o  49 ' -50 , ) .

Searches car! ied out fron the west thaough to the
north unti l  arr ival at the east of the Seychelles
Group.

18-20 l{ov. '1992 Conducted f ishing operations on drif t ing objects
near  eas t  f i sh ing  q round  ( ]a t ,  04 ' -00 '  t o  05 ' -40 'S
lono .  58 ' -00 ,  t o  59 " - t0 , t )  .

21  Nov .199? Searched on the way to the far east f ishlng glound.



22-25 Nov. 1992 Conducted f ishing operetion at f ish schooling at
far east f i€hing grouhd (tat, 04"-00' to 05'- l0rs
lonq .  62 ' -10 '  t o  61 " -10 'E ) .

26 lbv. 1992 Back to nea! east Fish-ing ground.

26-30 lbr. 1992 Fished on drifting objects at near east fishing
ground of Seychelles group.

1-2 D€c. 19qZ Searched on the way to the far east fishing ground
agarn .

i-6 Dec. 1992 Fished on drif t ing objects at far east f ishing
ground.

7-1O Dec. 1992 Searched on the l/r€y to the near east f ishing ground
and on f ishing ground.

11-12 Dec. 1992 Proceeded to fishing ground on west side of
Seyche-I les (FAD6 or PAYA0 locat. ion). one h6d
dr.ifted 50 miles south and the other five FADS
'180-200 miles west near to the EEZ boundary of
Somalia and l(eny6).

1t-14 Oec. 1992 one fishinq operation on FADS conducted and eight
other FADg set at the f ishing grouni (Iat, 05'-10'
t o  05 ' -50 'S ,  l ong ,  49 " -00 '  t o  50 ' -00 'E ) .

15 Oec. 1992 to Fished on FADs et wesL f ish-ing ground.
5 Jsn. 1991

6 Jan. 199t Set six FADs on the no.thwest fishinq ground of lhe
Seychelles and returned to Mahe Island.

7 J€n. 199, Arrived at Port Victoria, Hahe Is., Seychelles.
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IV , Acti.vit ies onboard durino the cruise

Cruiso activit ies onboard NIPP0N-IIARu were the same as other
tuna purae sej.ne cru-ises except for the additional tuna resesrch
program, All  act. ivit ies could be divided into oeven items. Before
stalting the ctuise, however, the des-ignation of the fishing ground
lias an inportant item to be taken into the consideration. So, these
rill be described one by ono as follows!

1) Fishing ground designation

Fj.ghing masters designate f j .shrng grounds according to
their ot l ln experience, former f j .Bhing recorded, up-to-date information
by radio communi"cation from othaa vessels 6t ths same fish.ing gaound,
and f lom their own equipment onbosld such as f ishing ground detecto!
(satel l i te eystem N0AA), The f iehing nsstef on NIPPoN-MARU designdted
the f ishing ground not only in accordance with this information but
also taking the research pfogram .into coneidea€tion. According to
five-years-plus expeaience in the west Indian oce€n aaea, the f ishing
seeson fo! tuns puase seine around Seychelle€ waters is as follows:

Januaay - March ! Southern area of Seychelles group
( la t .7" -oo ' to  1o ' -oo 's  and }onq,
50"-00 ' to 60'-00 'E).

February - Apri l Southwest area of Seyche.I les group

up Lo the El Z boundary Irn6 of
Kenye, Sonalia, and northetn
l " l adsqasca !  ( I aL .  7 ' -00 '  t o ' 12 ' -00 'S
and  1on9 .  40 ' -00 ,  t o ' 50 " -00 'E ) ,

Western area of Seychelles group
and . along EEZ bounda.y line of
Some t i a  ( l a t . 0 ' - 00 ' t o  07 ' - 00  '  5
and long. 44"-00, to 52'-00'E).

April - June
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JuIy - october : Northern area of SeychellBs up to
l4etdive waters ( lat. ,"-00' to
5 ' -m 'N and 1on9.  50" -00 '  to
70 ' -00 'E)

November - December : Eastern area of the Seychelles
group (Iat. l"-00, to l ' -OO'S ano
Iong .  57 ' -00 '  t o  68 ' -00 'E ) .

Spani8h and F.ench purse a6.iners conduct fighing by seorching
for schools and following seasonal variations, but Jgpsneae purse
seiners are different. They prefer PaAao fi.shi,ng, 60 their fishinq
season deperds upon the oceanic currenta. l{hen the curront is too
strong snd ite averege directi.on is to the east, fishing is not good.
The northern and aouthern areas of the Seychelles do not have such
stf,onq currents. J6pane6e purse geinera decide on f i8hing grounds by
the current condit ions.

5o although the NIPPoN-MARU aailed a.ound the waters of the
Seychelleg for thi6 fishinq t.1p, the m6in catch vias in the eastern
area.

2) Searching

Whils the vossel sai le to the f ishing ground during the
day, bird r6dar is operated at a lanqo of 6 and '12 nautical mi]es, to
f ind far distant f locks of birds. When found, the veasel proceeds
in that di.ection. Throughout the day, the f ishing mester, cspta.in,
officers and crel{ also search thlough binoculaas from the high bgsket
on the main nast, and high bridge deck, (14x70"-4") to f ind a f lock of
birds, junping fish, drifting objects or other signs releted to fish
schools. llhen the vessel is close to the area or object, careful
observation iB made through binoculars, and by sonar and echo-sounder,
to confirn the f ish school '6 condit ion. After this is confirned the
f. lsh.inq m6eter orders the net operation, oD the . luring method, and
|16its ior a ouitable t ime for a net operation. Searchjng is one of
the important 6teps of tuna pu.se seine f ishing. After searching,
however, if e fish school is not found oD the fish school i6 not suit-
able for net operetions (scatter€d or not big enough), eggregating
methods }liII be used.
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l )  Aggregrating

A Iong t ime ago, f ishermen leafned by experience that f ish
aggregeLe around a dl i f t ing object in lhe sea. So, they made f loating
objects and put them into the see; the Ph-i l ippine f ishermen make a
banboo raft under which coconut f londs are attached, and set i t  in the
sea f ixed with an anchor. This is cal led a nPAYA0n. This is well-
known among the pufse seiner f. ishermen, especia.l ly tuna purse se.iners.
Thele are many types, desiqns 6nd styles in various parts of Lhe
\iorId, but they play the same role as "Fish Aggregating Devices'r
(FADS) .  The re  a re  Lwo  d i f f e ren t  se t t rnqs .  Fo !  ce rLa tn  f . Lsh ing
grounds (not a wide area), anchorage FADS o! PAYAo ere set, but on
wider and oceanic l laters, dri f t ing FADs are used. Fishing grounds
around the Seychelles a.e very wide, so drif t ing FADS (PAYAO) are
popuLar among Japanese purse seiners. Spanish, French and Russian
putse seiners prefer searchinq for f ish schools rather Lhan usinq FADg
or PAYA0 f ishing.

The FADs of the NIPP0N-MARU were quite special l .y desiqned,
made of used materials, iron frames, banboo, net rope, plastic sheet
and others. (see Annex III)

Sett inq Lhe FADS tr i l l  depend on the condit ion of the f ish at
the l ishinq ground. The f ishing master wil l  decide to set FADS when
he f inds a lot of bsit at the f ishing qround but few f ish, or when the
Iocation has yielded good catches in prevlous yeafs, or when some
smsll dri f t ing objecl is found with a good number of f .rsh around it .
So about 5-10 FADS are set near the drif t ing object with a radio buoy
altached and a disLence of abo!t 19-J0 nautical miles between each.
UsuaIIy, f ishing condit ions around FADs wil l  be good enough for net
operetions about tvlo weeks after sett ing. At the f ishing grounds in
Seychelles waters i t  is sometimes quite diff icult to use this method
because there are a lot of f ishing vessels after the same target but
al l  using different methods, so a loL of FADS and radio bueys aae
Los t ,



4) Fishinq operation

After a school or drif t ing objects are found, the condi-
t ion of the schooL is confirmed by binoculars, sonar and echo-sounder,

then net operations wil l  be designaLed. The f ishinq opetation j .s

carried out on three dlfferent f ishing condit ions - f ish school. ing,
f ish aggreqating at a drif t ing object and f ish gathering around FADg,
al] of r{hich require different f ishing techniques.

a) Fish schooling

This type of f ishing condit ion is the most diff icult

method, because f ish schools usuaLly move very fast in the day t ime.

Jhere i6 only a very sholt t ime, about ,0-50 6econds, to use the su!-
rounding net {hi]e the f ish feed on bait on bhe surface. The f j .shing
mester has to control the fol iowing of the school unti l  the posit lon

of the vessel, direction of f ish school movenent, and direction of
current and wind are f i t  to stalt surrounding wiLh the net. I f  al l
these factors are not ready at the same time, the f ish escape from the
surrounding or the net operation is in trouble. (Fig. i)
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Afte! the surroLrnding by the net is complete, work
boats must be released quickly to chase the f ish rnto the net opening
unti l  i t  is closed, at the purse l j .ne too. Then the other steps of
net operation continue unti l  the operation is f inished.

b) F.ish school aggregated with a drlf t inq object

When it  is confirmed that f ish are under the object or
nearby and not moving much, net operations are started, usually around
noon Lime. If  the school is st i ] I  rnoving around and is far from the
object, a radlo buoy }r i th a -I iqht wiII  be attached to the object for
net operabions early lhe next morning, If  the object is sma]I, FADS
wil l  be seL to accompany it .  In Lhe case of immedj.ate net opeaation,
two work boats are released to stay at and around the object nith
echo-sounde. operating, in order to confirm the f ish school cond-it ion
by tele-sounder on the net boat. Then net surrounding is starLed and
con t inues  un t r l  t he  ope ra t i on  i s  comp le ted .  (F iq ,4 ) .

c) Fish school gathering around FADS (PAYA0)

UsualIy, f ishing on FADS or PAYAo is designated for
the early morning, sta.t ing befote sun!ise (0410-05J0 am. ) .  Purse
Iine hauling should be f inished before sunrise. When the f ishing
vessel arrives at the FADS, a rough check and confirmatlon of f ish
condil i .ons is conducted by sonar, binoculars and echo-sounder. Then a
flash ] ight sun value system wil l  be attached to the radio buoy. The
vessel wil l  keep about r-5 miles away from the FADS depending on wind
condit ions, and drif t  aL niqht with 6mall l ights on board, The next
day, early in the morning, the vessel wil l  proceed to the FADS and
confi lm f ishinq condit ions again. I f  they are good, two work boats
wil l  be sent to the FADS. one stays there with echo-sounder opera-
t ing, and sometimes two underwate! Iamps (2,000 w. and i,000 w.) wil l
be used at 10 and 20 meters depths, whj.Ist the other work boat moves
slowly aroLrnd the FADS, The f ishing master wil ]  make a last confirma-
tion by tele-sounder from Lhe two work boats. After eveDything is
con f l rmed ,  ne t  ope ra t rons  wrL I  sLa r t .  ( f r gs .  5  and  b )
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Net operations

Tuna purse seine is quiLe a large scale f ishing qear, the
net is very big, about 1,500 meters long, 250 to 100 meters in depth
and total weight of about 10-40 tons. Thj.s is necessary to catch big
fish l ike tuna, in lafqe schools; sometimes the total catch in a haul
i s  ove r ' 100  tons .  l " l echan ica l  he lD . i s  needed  as  much  as  ooss ib le  i n
these operations. 0f course, working with this machinery and wlth
such big loads, is dangerous, and it  is necessary to consider not only
catch eff iciency but also crew safety while vrorking on deck. Net
operation wil l  be smooth i f  iL is started from the correct posit ion,
with eff iciency, and aL lhe correct t ime. The most important factors
which the f ishinq master must take into consideration together wilh
f ish condit ions, are current and wind to avoid net trouble during
operations. The current should not be too strong (more than 1 knot)
and directed away from the vessel at the stern when the surrounding is
f inished. If  the wind is strong (more than 10 knots) the direction of
start ing shoot. ing must lol low the wrnd difection. (Fig. 7)

The net of NIPP0N-|iARU is 1,500 meters long and 250 meters
deep, with a total weight of about 40 tons. When operating i ts net,
the vessel proceeds to the point of shooting slow ahead and increases
to half ahead (8-9 knots) before start lng to shoot, usuatly the
fishing mastea keeps about 150-170 meters di6tance between the start
of the shooLing point and the f ish school, The f ishing master of
NIPP0N-|4ARU never made a complete circle within the length of the net;
he always kept a gap between the net ends of about '100-200 meters.
This is to avoid net trouble when purse l ine hauling. Then, after
transferring al l  the wire end to the net boat, lhe skiff  boat comes to
the stern of the net boat and pulls her to make closinq of the net
faster. When both ends of the net are onboald, the skiff  wil l  tow the
towing l ine on the opposite side of the net to open the net, and
adjust the net boat for more convenient net haulinq after the purse
Iine hauling is f inished. Net operations wil l  go on step by step.

5 )
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Target noving within smEll area
(f ish at drif t ing object such as Io9
or FADS)'

distance between starting point
to targot (f ish 6choo]) trO-31O n
net end gap should be about '150

to 200 neters

l{ind not so strong, current should
be considered as Fig. A. (should not bo
ove. 'l knot)

B. Same Larget 6nd object condr.tj.on6 aa
above, but

- the y{ind is v6ry strong (more

than 10 knots), shooting should
.be nith wind directi .on

C. object is fish schooling at surfaca.

Shooling directioni should be along
fish school direction; cu.rent and
wind must be taken i.nto consider6-
t ion too, 66 Fig. C.

Ztzso .
^  370

\ \  15

Fig. 7 The conclusion of net shooting



Net operations consist of f . ish surrounding, net enclosinq,
purse l ine hauling, r ing transferring, net hauling, bunt taking, catch
transfer! ing, net and purse l ine rearranging, work boats and skiff
boat takinq up, so that net operation is cornplete and ready foD the
next operation. (Fiq. B) The crew stations while net operations are
conducted are as shown on Fig. 9.
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6 ) Fish preservation onboard

Usually, the catch of each tuna puf€e seine operation
is quite big and is onboard al l  at the same time. The general dry
freezing system could not preserve such a faage amount of f ish. So a
brine freezing system is applied for the f irst stage and the dry
freezing system used Iater to keep the catch in qood cond.it ion.
Before the f ishing operation, brine water is made and stocked in the
fish hold at a temperature of -15'C to - ' lB"C. Larqe volumes of brine
are made by dissolving salt in seawatea at a ratio of about '1t4 (salt

1 ton; seawater 4 ml). This i€ then mixed up by using a submersible
punp to circulate the mixture . in the f ish hoId, While mixing the
solution, the specrf ic graviLi must be checked by hydromete! unti l  i t
is up to 21.5. The solution is then transferred to another f ish hold
where it  is brought to a temperature of -15'C to -18"c and kept at
that level. The brine waLer prepafation and brine stock is kept on
standby for the catch. (Fiq. 10) The remaining salt lai l l  be used again
unti. l  i t  is al l  f inished.

Catch preservation onboard starts from the t ime the net
operation is carried out, Brine solution is tr€nsferred Lo the standby
fish hold, to about '1l l  -  1/2 of i ts volume. Afler the catch has been
put into the f ish hold, brine is added unti l  ful l .  In order to
preserve the quali ty of the f ish, the hold should not be f i l led to
fu]l  capacity, 10i6 should be saved. The f ish are kept in brine over
night, and then their condit ion is checked the next day; f ish should
stay in the brine for one more day to make sufe they are frozen
throuqh, They should not be kept in brine for too long. After that,
the brine is transferred and kept as stock in another standby f ish
ho]d. The f ish are then dry frozen and kept at a temperatuDe of -10"C

to -JI"C unti l  unloading t lme.
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l / lhiIe the NIPPoN-MARU wes carrylng out frshing operaLions,
a researcher ffom JAI4ARC conducted research surveys on tuna biology.
The samplinq Iength, leight, stomach content, gonad staqe, and taqging
on skipjack and yellowfin tuna were conducted in every operation. The
thermocline of the f ishing ground was also surveyed using the bathy-
thermograph (XBT), This data and f ishing ground informatron was sent
to JAI4ARC, Tokyo everyday, for analysis of tuna f ishing condit ions in
this f ishrng ground. This study is very useful. for both f ishermen
(purse seiner) and f isheries biologisLs for designatinq f ishing
grounds, f ishing seasons and moniLoring the tuna resource stock Df the
west Indian ocean everv veal.
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7 ) Research on tuna biology

Resu i t

Durrng the period from B November 1992 Lo 7 January 1991,
NIPPON-| '4ARU sailed for 6'1 days around Seychelles l ,{aters accept in the
southern area, Large schools ol tuna weae found only in the east
f ishing gfound. Twenty-six drif trng FADS (PAYAO) were set, six units
in the east f ishinq ground and twenty units on the west f ishing
ground. Due to so many purse seiners operatinq in the east f ishinq
qround, four FADS were Iost, only t! . lo opeaations could be conducted
and Lhe catch was poor. Six FADS on the west f ishing ground were left
in the sea for more than one month with no one Louching them, they
driFted about 200-J00 nautical miLes to the wesl of their sett ing
locatron. Two of them drif ted inLo Somalia and Kenya EEZ waters and

f. ishinq could not be conducted. The others four FADS were sti l l  in
international waters, and f ishing operations v{ere carried out several
t imes on each one; catch varied from '15 to 42 tons of skipjack and
yellowfin tuna. The other 1l FADS were set only 1-2 weeks before the
end of the cruise, f ive of them were Lrsed for f ishing, with 4-17 tons
of catch. Twelve drif t .rnq objects were found, eiqht on the east
f ishing gfound and four on the vrest f ishing ground. The biggest calch

was on a dri l t ing log in the east f ishing ground, four f ishing
operation were conducted on this object and the catches were 95, 5,
101 and 14 tons. The catch was mostly skipjeck I Natsutanus pelanis )
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and yellowfin tuna (Thunnus aLbacares ). The others wele a mixture of
little tuna ( Enth1rnxul affinis ), dolphin fish (Coryphaeta hippurus) t
lainbow runner (ET,egatis bipintuLatcr) r shark (Ca?char\nue spp.) '  hor36
nacketel lDecapter,as ep,), and leather jacket (Abaliste€ sp.). Almost
40 f ishing opera!. ions were conducLed during the cruise, 19 t imes on
FADg, 14 t imes on drif t ing objectg 6nd seven t imes on f ish schooling.
(see Table 1 and Annex IV) Total cstch on this cruise was about 670
tons of skipjack and yellowfin tuna, other f ishe6 were thrown aray and
only shark f. ins vrere col lected.

vI . Discussion

NIPPoN-MARU is a modern tuna purse seine f ishing vessel, ful ly
equipped for f ish.ing, navigation, communicaLion, engine and power
supply, and also with accommodation faci l i t ies. She is highly
eff icient for long f ishing cruises at sea, up to 6' l  days, and has
a naximum capac.ity f ish hold up to 1,150 tons. The design of this
vessel is very eff icient, prov.iding the mosL convenient f i6hi.nq
faci l i t ies such as Lhe wheel control console and f ishing . instrument's
room being close togethe. on the high bridge deck w.ith a clear view to
the stern deck. Blocks, booms 6nd some winches are on one control.
console too.

There l.refe '19 off icers and crel,r onboatd. They were ve!y
active people, everyone having thei! own duty, but khi le on f ishing
operations o. othe.s activit ies onboa.d, they aII joined in. This
systen was very good and neant that work could be f inished $ithin o
short t ine. The total c6tch of 570 tons valued at about US$ 402,000
for Lhe two months, is good incomo fo! a 1,200 9ros6 tonnage purse
6einer in these f ishinq qrounds. There were, howeve!, many pulse

seiners operating there (about 70 or more), so the catch nay decrease
in the future. A not so small amounl of other f ishes l{ere thrown back
into the sea, rainbow aunner, l i t t le tuna, horse neckerel, dolphin
fish, shark and leather jacket, because there is no market in the
Seychelles. We should be able to nake bettep use of this by-catch,



Tuna purge geine is a large scale fishing gear, it ne€d6
big invesbnent and is qlso quite dangerous for the people working
onboard ship. llowadays, after the est€blislment of EEZS and the
internstional law of the sea, the f j .Bhing ground for tuna pu[ae
seining has become l imj.ted to seas auch as the We6t Indian 0cean 6nd
South Pacif ic ocean, 60 that i t  is neceaaery to calry out tuna purse
aeine fishing under joint venture fishing operations rith the rich
tuna resources countries. Training and gtudying foD the people nho
ere going to y{ork onboaad or carry out tuna pulse s6ine fishing ig
needed in the future.



Annex I

1

2
3
4
5

7
I
9

'10

11
12
13
14
15
16

11
18
19
20
21
22
2J
24
25
26
27
28
29
JO

sk.if f  towinq wrap drum

capstan winch
skiff  towinq wrap winch
h i  n h  h F i . l n p . l p . L

remote control wheel console
fishing instruments aoom
dome of Inmasat antenna
exhaust funnef
0 .9  ton  c rane
upper oeck
derick booms
speed boat
No. 1 workboat
No. 2 workboat
blDck and boom control
console
h.igh basket on main mast
dav i t
r i ng  s ta ippe r
pufse wrnch
fish hold hatch
fish hold funnel
f ishing booms
mafn boom
choke winches
tow.ing wrep guide ro I ]er
net space
power block
sl ip way
skiff  boat

,10" ,-v

??

Deck equipmenL and machines on NIPP0N-|4ARL
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Annex III

Frame - substand wood
or Iron faame

- Bamboo
- 4 f loats

Hang-ing rope
- Nylon 0 20 mm.

Towinq rope
-  Ny ton  f  l 0  mm.
- used tyre

Cover net
-  used  f i sh  baske t

ne tPEd4mm,
// 90 mm.

Hanging het ( inner &
ou te r )
-  Ny ]on  No .  120 -210

tl 90 nn, 5-7 n.
S inke r
-  used  w i re  p

' l5-28 mm.
Branch
- PE rope i i lament

(B lack  &  wh i te )
- PLa€tic sheet

(  B Iack )  0 .2x1 -4  m.

3 - 4  m .

2-4  m.

Dimension - width 2-4
lenqth l-4
depth 6-8

l '4ater iel -

m .
m .

5 -7  n .

Radio buoy

f l o a t
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Tsble 2. Time requiretnent for each f ishing oper€t ion

operaL .
0ale

Time
h r s .

O p e r a L l o n  t i m e  ( m i n . , / h r : m i n . ) C a t  c h

N S NE P L RT NH BT CT F I N T o t  a 1

01
02
0 l
04
05
05
07
08
09
10
11
12
1J
14
1 t
16
11

19
20
21
2Z
23
24
25
26
2l
28
29
10
t1
J2
t t
i4
35
36
J1
J8
i9
4A

19  11  92
20  11  92
21  11  92
21  11  92
21  11  92
?2  11  92
2J  11  92
2J  11  92
25  11  92
27  11  92
28  11  92
29  11  92
to  11  97
11292
11292
J1292
412  92
512  92
612  92
412  92
91292

11  12  9?
14  12  92
15  12  92
16  12  92
17  12  92
19  1?  92
20  12  92
22  12  92
24  12  92
21  1Z  92
2A  12  92
29  12  92
31  12  92

119J
219J
J  193
i  193
4  19J
5  19J

04 5 0-'1 '1 '1 0
0448-0820
os25-1200
1255-15iO
1540-1840
10J8-14 jO
095t-1210
1540-1800
04Ji-DB)O
0502-0815
0455-0910
0456-4140
0446-0710
04 l l -0840
1245-16D8
o4J)-O740
0425-O7 40
0422-0800
0425-0800
04ll-0800
0709-0950
050)-0145
0540-0940
0551-0910
0549-4940
0541-1015
0  545 -0900
0  5  55 -  1000
05J5-O905
0529 -D8J0
0545-1040
0512-D9JO
o555-0845
0518-0840
0990-0910
0518-0910
o571-O910
10 j7 -1JJO
0547-0900
0514-0900

1
1
5

!
5
I
7
I
I
1

10
6
1
1
9
I
I

1
1
7
I
I
1
5
1
1
7
7
I
1
5
1
1
I
5
1
1

200 /18
200/ 10
4AO/ -
)oo/18

200/ 12
200 /  10
150 /10
200/ 14
15A/10
2AO/9
10a/5
JDD/9
1DB/A
100/8
100/8
200/ 10
250 /1J
200 /11
250 /12
250 /12
2AO/9
)40 /14
ioo /  12
190/1
120/8
250 /12
2AO/  11
100/8
200/9
200 /11
zoo/ 1z
100/1
200/a
zoo/ 1a
150 /12
150/a
200 /  11
200/9

JZ
4J

35
30

l0
29
io
J1
J1
29
25

1J
)0
25
29
25
l0
J6
JJ
JO
31
t2
JO
36
l8
z9
7J
42
25
34
J4
26
l0
JJ
28
2A
J1

)
3

j

t
5
4
6

10
4

5
5

10
5
t
7

4
4
1
J
4
5
5
3
4
J
J
J
J
3
J
J
3
4
J
J

1 t05

1 : 0 5
1  : 0 0
l tJA

5 0
1  : 1 0

5 0
1  : 0 0
1tzo
50

1 t15
1 t22
1 t23
1 t17
1 t22
1 :05
1  :00
1 t z l
1 :05
1 t2O
1 t20'1 :00
1  t 21
1 .13'1 :00
1  t l o
1  t 25
1 :05
1 r10
1 t44
1 t15
1 t16
51

1 t24

1 t 4 2
1 : 0 1

1115
0 :  l 0

:
40
50
50
JO
JO
JD
l0
20
27
28
21
24
25
zo
50
40
40
50
25
t5
J2
l0

1  : 10
28
15
25
21
J7
40
26
26
2 t

.

1 5
20

1 r 0 5
1 0
5

J O
5

1 0
5' t0

10'10

1 1 1 2
0 :  1 0

5
JA
2D
2A
40

2A
l0

25

5
5

15
10'10
'10

5
11

5 0
40

40
40

l0
io
40
JO
JO
l0
l0
35

40
J5
50
50
45
45
l0
lr0

55
40
40

40
45
J5
40
4A

45
30
J '
40

5
)
J
2
J
j

2
2
J
J
4
2
2
J
J
J
J
j

J
J
2
2

J'
J
4
)
l!

J
2

t
2
j

J
J
J
2
J
J

00
t2
)5
i5
00
52
15
20
57
1J
)5

51

o1

l8
35
21
59
48
00
)9
59
2A
1 t
05
)o
59
5 '
38
50
o2
40
J2
J9
5 j
1 )
26

95 .0

45 .0

7 .O
28.O

12 .0
24 . t )' 104 .0

1 .0
4 .5

15  -A

4 .0
12 .O
5 .0
4 .O

o.2
J6 .O
25 .O
26 .0
42 .O
9 .O

)1  .D
2 ) .0

1 .0
34 .O'15 ,0

1 .0
2 .5

11  .O
12 .O
15 .0
14.r)
4 .0

17  .O

Avera9e
6 . 8 2 )zv-,,29  .65 4 .14

1  :00

1  :10

20-

50

5-

1  : ' 10l 9 , 0 8

2 t ) O -

5 :00
L C /  6 9 9  , 7

*  V a r y  d u e  t o  c a t c h
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Annex VII
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t  haul rng onooard the \ lPP0\- i" jARU

Two \, iofkboats working on f ishing operat ions together
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