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Tlre Traioing lbpartneot (TD) of th€ Southeest A!i.d trisherier
Dev€lolmeot Center (SEAFDEC) conductr training end resesrch retardirS
narine captur€ f isherieg. Under i ts t lainiog acl ivit ies, the Depert-
rert offers a regulsr colrrse in both fishina t€ch[olo8y e d D.ride
engineering. the Departm€nt elso orgeflizes a nu[ber of shott-tcr!
treining courdes relsted to derine f i lheries and f irhety ertenlion
services.

nri3 booh is oainly concerned eith firhiq Scar tnd Dethods:
treuling, aeiniog, purae seining, dr€dting, lining ard .ll typ.. of
6et-neti ing, pott ing 6nd trapping - in fect, loat of tha nethoda used
throuthout the eorld for catching firh for profit, Details Dey very,
but esseutial principlee renaio. ltir book i! therefore, e vrlulble
iDtroductioo to ney forDs of fi.hing techdologt for both trrioeer atrd
erperienced f ishetuen rishing to diverri fy their ope t ioit .

It is oy sincere hope th.t this textbook r.ill be ,idely
utiliaed by thos€ e[gaged ia fieherier edlE.tion eod trainiog.

Janu.ry l9E9

S. gooJl${-.

sonyo! Soodhoo
Tt.ioioS Division f,erd

Southeast A6ian Filheries Developrent C€ntet
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I. CLAAS1FICATIOI OF FISEII{G CEAR*

INTRODUCTION

T h e  l n t e r n a t i o n a l  S r a n d a r d  S t a t i s r i c a l  C t a s s i f i c a t i o o  o f
F i s h i n g  C e a r ,  d r a w n  u p  i n  l 9 7 I  b y  F A O  t  i t h  r h e  a s s i s r a o c e  o f  d i s t i n -
S u i s h e d  s p e c i a l i s r s ,  s u c h  a s  p r o f e s s o r s  A .  v o n  B r a n d t  a o d  A . t .  T r e s h e v .
i s  n o w  u s e d  b y  n o s t  o f  r h e  i n r e r n a r i o n a L  o r g a n i z a t i o n s  c o n n e c t e d  e i r h
f i s h € r i e s .  I n i t i a l l y  d e s i g n e d  r o  i n p r o v e  f i s h e r y  s r a t i s t i c a ,  t h i s
c l a s s i f i c a t i o n  h a s  a l s o  b e e o  f o u n d  v e r y  u s e f u l  f o r  f i s h e r i e s  t e c h n o -
loSy and the traioing of f isheroen. I t  hes been used in Dart iculer
for reference in t  ork deal ing l r i rh rhe theory and construct i ;o of gear
a n d  f o r  t h e  p r e p a r a t i o n  o f  s p e c i a l i z e d  c a t a l o g u e s  o o  a r ! i s a o e l  e n d
induatr ial  f  ishing D€rhods.

On many occasions the use of this classi f icat ion of f ishing
gear for f ishe!y stet ist ics has proven ro be of pr i rc importance i f
e x p l o i t a t i o n  c o n d i t i o n s  a r e  t o  b e  a s s e s s e d  a c c u r a r e l y ;  h o r e v e r ,  i . t
h a s  a l s o  b e e n  r e a t i z e d  t h a r  r h e  u s e  o f  t h e  c l a s s i f i c a E i o n  i s  o f r e n
l e s t r i c t e d ,  o r  r e n d e r e d  d i f f i c u t t ,  b y  t h e  t a c k  o f  E e c h n i c a l  k n o r l e d g e
o f  t h e  a d m i n i s t r a r o r s  a n d  s r a f f  o f  t h e  f i s h e r i e s  a n d  s t a r i 6 t i c a l
o f f i c e s  r e s p o n s i b t e  f o r  i d e n r i f y i n g  t h e  g e a r  c e r e g o r i e s  t o  r r h i c h  a
c o u n t y y ' s  c a t c h e s  a n d  l a n d i n g s  r e l a t e .

These iesues have led us to prepare this docunent,  in r , 'h ich
t h e  s t a f f  r e s p o n s i b t e  f o r  s r a r i s r i c s  r i t t  f i o d  c o n c i s e  b o r  s u f f i c i e n ! l y
p r e c i s e  d e s c r i p t i o n s ,  c o n p l e r e  l r i t h  s i m p l i f i e d  o v e r a l l  i l  L u s t r a r i o n s ,
nhich should enable rhen ro ident i fy the var ious categories of gesr
u s e d  i n  t h e  d i f f e r e n t  f i s h e r i e s  s e c t o r s  ( a r t i s a n e l ,  s e n i - i n d u s t r i a l  e n d
i n d u s t r i a l ) ,  e i t h e r  i n  m s r i n e  o l  i n t a n d  l , a t e ! s .  F u r r h e r n o r e .  t h i s
d o c u n e n t  s h o u l d  b e  u s e f u l  a s  b a s i c  r e f e r e n c e  m a t e r i a l  a n d  f o r  s e n e r a l
i n f o r m a t i o n  t o  a l t  s p e c i a L i s t s ,  t e c h n i c i a n s  a n d  e o r k e r s  c o n c e r n e o  s r t t r
f i s h e r i e s  a d m i n i s t r e t i o n ,  c o n t r o l  a n d  s u r v e i l l a n c e ,  t r a i n i n g ,  r e s e a r c h
a n d  e x t e n s  i o n  s e r v i c e s .

A s  r e g a r d s  r h e  i L l u s t r a t i o n s ,  i n  c a s e  o f  d o u b t  o r  f o r  r o r e
d e t a i l s ,  r e f e r € n c e  c a n  b e  m a d e  r o  t h e  F A O  f i s h i n g  g e a r  c a t e t o g u e s  a n d
p a r t i c u t a r l y  t h e  F A O  C a t a l o g u e  o f  S m a l t - S c a t e  F i s h i - n g  c e a r l / ,  p r e p a r e o
o n  t h e  b a s i s  o f  t h e  e x i B t i n g  t n t e r n a t i o n s I  S t a n d a r d  C l a s s i f i c e t i o n ,

F r o n  D e f i n i t i o n  a n d  C l a s s
C .  N e l e l e c ,  F A O  F  i s h e r  i e s

P u b l  i s h e d  b y  F i s h i n g  N e w s
E n g l i s h

i  f  i c a t  i o n  o f  F i s h i n g
T e c h n  i  c a I  P a p e r  N o .

,  Books, Long Cardeo

Gear Crte8or ieB by
2 2 2

Walk, Farnhan, Survey
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The sequ€nce and numbering of the g€er categories correspond !o the
nunericat code used in the lnternat ional Standard Stat ist ical
C l a s s i f i c a E i o n  o f  F i s h i n g  c e a r  ( I S S C F G ) 1 / ,  a s  a d o p t e d  d u r i n g  t h e
l0th Sessioo of the Coordinat ing t lorking Party on At lant ic Fishery
Stat ist ica, r ,Ladri .d,  22-29 July 1980 (See FAo Fisheries Report
No,Z42)! ,  except for one or two minor excepEions ohich could be tn:de
the subiect of  Iarer amendnents to the classi f ica! ioo.

DESCRIPTION OF THE MAJOR CATEGORIES OF GEAR

SURROUNDING NETS

These net6 catch the f ish by surrounding the|!  both fron lh€
sides and from underneath, thus prevent ing the|[  f ror e8caping in deep
rraters by diving doirnrards. Apart  f roo a feir  except ions, they sre
a u r f a c e  n e l s  i n  v h i c h  t h e  f l o a t L i n e  i s  s u p p o r t e d  b y  n u d e r o u s  f l o e t s .

l . l  surroundinp Nets l ' i th Purse Lines (Purse Seinee)

The nets in this category are purse seines chsracter ized
by the use of a purse l ine at the bottoo of the net,  The pursc l ine
e n a b l e s  t h e  n e t  t o  b e  c l o s e d  l i k e  a  D u r s e  a n d  t h u s  r e t s i n  e l l  t h e  f i s h
caught.

T h e  p u r s e  s € i n e s ,
by on€ or tno boats. The nost
e  s i n g l e  b o a t ,  \ , r i E h  o r  w i t h o u !

which nsy be very lerge, are oPerated
usual case is a purse seioe oPer.ted by
a n  a u x i  I  i a l y  s k i f f .

! S e e  p .  ? l
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1.2 Surrounding Nets ei thout purse -Lines (Lanpara l tets)

Th€ lenpara net is the type Do6t represent.tive of this
cateEory. I ts part icular design, oi th th€ centrel  bunt in the fotu of
a gpoon and two laleral  I ' ings, | lakes i t  poseible to retr in the shoel
of fish rrhen the two l,ings sre hauled up at the sere tiDe,

Lenpara nets are geoerel ly operated by e single boet,
rooat often of gmal l  tonneg€.

2. SErNE XSTS

Thes€ nets, which are usnal ly 6et f ron e boat,  can be operated
eith€r fron the shore (beach seines) or f ron the boqt i tsetf  (e.g.,
Danish seines ) .

2 . 1  B e a c h  S e i n e g

l l |e manner of capture is to surround en ar€s of taater si th a
very long oet,  with or l r i thout a bag et the ceoter.  the net is
usual ly opeiated by tno ropea f i red to i ts end3, usad both for heul inS
it in end for herdinS the fish.
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This category conprises the seines opereted froo lsnd,
yhich are g€treral ly used in shel l .os r ! ter6, near the shore; the boitod
sod surface act es nstural  berr iers ehich preveot the f ish froo escap-
in8 froo the area eoclosed by the net.

A dist inct ion is made betee€n beach seinee ei th s bsg end
beach seioes si thout a beg; the lsEter do hsve, horever,  a centrel  pert
ei lh Bmal ler neshes and rdore 61!rck, rhich retain6 the f ish ceught.

2,2 Boat Seineg

The type nost represenlat ive of this ceteSory is the
Daoish 6eine. The desigo bf these oets, consist ioS of tso r . i t r8a, .
body and s beg, is s ini ler in nany {ays to thet of  t rar l8,  op€rl ted
fr@ a boat,  they are g€neral ly used on the botton, ohere they tre
haut€d by teo ropes, u8uel ly very long, eet in the l '  ter to ea to
eosure lhet as nany f igh as possible are dr iven or herded tonerd6 th€
openi$g of the oet.

3. IRAI'L NETS

ttrese ere toeed oet!  consist ing o! s cone-shaPed body, cloaed
by e ba8 or cod end a.d extended et the openitrg by ein83' lhey can b€
toeed by one ot two boets'snd'  according to the t tPe, ere uaed on the
bottoE or in bi .d-weter (pelagic).  In ce.tain caaee, al t  io treet inS for
lhf idp or f lat f ish, the l rewler cen be specisl ly r iSted t i th outr i t ter!
to tor t io (or even fout)  t ret ls at the ssoe l ine (double r igging).
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3 , I

these tra ls are designed and r igged to $ork neat lhe

botton. According to the tyPe us€d, one may di .st inguish: lov openrng

!rar. ls,  especial l ,  adapted to the cspture of demersal sPecies'  such

es bea; tr ; t ls ani  s lr imp, sole or oephroPs trsr, l€;  and high-oPening

tral , ls.  suj- table l la inly for the capture of seni-del lersal  or pelagic

ln bo!tom tra!, ,1s, the lo er edge of the oet opening is

oomally protected by a thick grourdrope bat lasted ei th chain sinkers

eod often coveled $i th tubber discs, bobbins, etc.

3 . 1 . 1  B e a o  t r a l t l s

In these t tal , ls,  the horizontal  oPening of the net

ie provided by a beam, nade of l tood or tnetal ,  nhich may be I0 d lonS

or nore, Bean trauls are used nainl t  for f lat f ish eod shriop

f ishinsl/.

3 . 1 . 2  B o t t o n  o t t e r  t r a $ l s

These are trawls to{ed by a single boaE; their

horizontal  opening is obiained by otter boards, relat ively heavy end

equippgd r i th s steel sole designed fo! a narked contaci  oi th th€

ground:/.

be used ei thet ni th
Ehe stern or more

a  d o u b l e  r i g ,  i . e .  '

TI

Botton Trawls

Bo-th beam tralr ls and botton otter Era{ ls can

s i n g l e  r i n g ,  i . e . ,  o P e r a t e d  g e n e r a l L v  f r o n
r a r e l y  f r o m  t h e  s i d e  o f  t h e  v e s s e l ,  o r  o i t h

tr 'o geers toued sinul tan€ouslY.
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Thege traels eie
t i re,  the distence beteeeo the boat8
of the net.

3 , 1 . 3  B o t t o m  p e i r  t r e q l g

These trenls
horizontal openinS of the net i6
of e hydrodynanic shspe, and shich

tosed by teo boats at the sere
eoaurinS th€ horizontel opeoing

3.2 l l idi.eter Trerls

These lreuls,  usuel ly $uch lerger than the botton traels,
ere designed and r iSged to eork in r id-eeter,  including Burface oater.
Their front net sectione are very often oade rith very large Eeah€s
or ropes, ehich herd the f ish school3 tonerds the oet 6ft  sect ions.
the f ishing depth is usual ly control led by needs of e net sounder
(netsonde).  They ney be toued by one or teo boats.

3.2.1 l t id-rrster orter t ta$l4

are to{ed by a single boat. The
control led by otter boerds, usually
norroelly do oot touch the ground.



openitrg of
nid-seter.

3.2.2 uid-$ater pair trarls

Tosed by tro boets, thus ehauritrg the horizoltal
the net,  thege nels ere designed and r igged to $ork in
Suifsce trawLa are elso included in this category.

This rather peculiar gear codprises too identicel traul
nets (r ts inr)  sorking to8€!her,  opened horizontal ly.  by a sir t le peit
of  ot ter boards. Their  inner IJ i$8s ere ettached to a sledge tosed
Binultaneously $i th the otter boardr fron e comnon cror ' foot.  Tt 'uy are
geleral ly uded for catching shr inp.
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4. DREDGES

These are gear dragged along the bol loo'  usual ly to col lect

nol lusca such as mussels '  oysters'  scal loPs'  c lans'  etc '  The theI l_

f ish are held in a sort  of  bag or sieve which al loes the eatet '  6and

or f iud to tun ouE.

4 . I  B o a t  D r e d g e g

These dredges are of varying i . ,eight and size, but are

usual ly fs ir ly heavy, equiPped ni th or ei thout div ing boards.

4.2 lgrulsjg9g

These are sIDt l l ,  l i8ht dredges'
9hs1lo1'  $atefs,  f ron the shore or from a boat.

oPerated by hend in

5 , I  P o r t : b l e  L i f t  N e t s

5. LIFT NETS

The f ish, thi .h E|ey be attrected by l iSht or bai t '  are cePtured

in nets consist ing of a horizontal  nett ing Panel or beg shaPed l ike a

perel lel .epiped, pyramid or cone r, i th the oPening facing uptards'  After

6eing subrnerged at the required depth, the nets are l i f ted or beuled

o.rt  i f  th" oater,  by hand or mechsnical ly '  f roE the shore or fron e

boat.  The f ish $hich are above the oet are reteined in i t  {hen ihe

natet runs array.

s n a l l  n e t s  o p e r a t e d  b y  h s n d ,  t d i t h  n o  f i x € d  i n s t a l l a t i o n .



5.2 Boat-Operated Li f t  Netg

This group conprises the
blanket nets,  operated from one or uore

5.3 shore-operated f . i f t  Netg

- 9 -

are usual ly ope.ated
the shore, the l i f t ing

b a g  n e t s  ( t b a s n i S r )  a n d  l h e
b o a t s .

The6e I i f t  netg
instel lst io irs si tuated elong
beiog nechanized.

fron stat ionary
syste[ sometinea
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FALLINC CEAR

6 . 1  C s s t  N e t s

These nets, cast f rom the
t h e  f i s h  b y  f a l l i n g  a n d  c l o s i n g  i n  o n
restr icted to shal lot '  r raters.

ghore or frou
them. Their

a boet,  cetch
use i3 usual ly

6 . 9  F a l l i n s  c e s r  ( N o t  s p e c i f i e d )

Cover pots and lan!ern net€, generel ly hend-opereted in
very shal lon naters, are i rc luded in part iculsr in this cat€8ory.

7. GILL NETS AND ENTANGLING NETS

tl i th this type of gear,  the f ish are gi l led, entenSled or
enmeshed in the nett ing, l ,h ich r0!y be ei ther single (gi l1 nets) or
tr ip le ( treunel nets).  S€veral  types of nets nay be conbined in one
gear ( for exanple, t ranmel ner conbined si th gi l l  net) .  these nets
can be used ei ther alone oi ,  es is more uslal ,  in large numbers placed
i n  f i l e  ( r f l e e t s r  o f  n e t s ) .  A c c o r d i n g  t o  t h e i r  d e s i g n ,  b a l l a s t i o g  a n d
buoyancy, these nets nay be used to f ish on the surface, in mid-eater
or on the botton.

7 . 1  S e t  G i . l I  n e t s  ( A n c h o r e d )

Theee nets are f ixed to
distance above i t ,  by means of anchors
to neutrel ize the buoyatrcy of the f loets

botton, or at  a certain
b e  L  l a s t  s u f f i c i e n t l y  h e e v y
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7 .2  Dr i f t i ns  c i l l  ne ts  (D r i f l ne ts )

Kept otr the surface, or e certsin distance belor it, by
f loete, lhese nets dr i f t  f reely with the cur.edt,  eeparlr tely
often, s i th rhe boat to ehich they are ettech€d.

7 . 3  E n c i r c l i n s  G i L 1  n e t s

This gear is general ly used in shallor weter nith th€
floetl ine relEining at the surface. After th€ f ioh have been encircled
by ihe net, ooise or orher oesi6 are used to force then to gi l l  or
€nten8le tbemselves in the nett ing surrounding theo.

7.4 Eixed €i l l  net. (0n Stekes)

U6ed essent ial l t  in coastal
Yateta, theae oets ere mount€d
on atekes driven into the bot-
tont The fish are collected
et Ios t ide.



These bot ton_set  nete are made \4r i th  three t ,a l ls  of

f le t t ing,  the t l 'o  ouEer i ra l ls  being of  a Iarger  meshsize than the

loosely hung inner  net t ing panel .  The f ish get  €ntangled in  the inner

smal l  meshed wal l  a f ter  passing through the outer  $al l .

-  1 2 -

7 . 5  T r a m r e l  N e t s

7.6 conbined Ci l l  nets -  Tramnel Nets

par t  o f
in the
f i sh  i n

th is botton-set gear is rnade with a gi l l  n€t
which is replaced by a tramnel net.  I t  rnav catch

lorr€r trannel net part ,  together with seni-demersat
t h e  u p p e r  g i l l  n e t  p a r t ,

botton f ieh
or Pelagic



TIAPS

8 . 1
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S t a t i o n a r y  U n c o v e r e d  p o u n d  N e r s

These are usual ly large nets, anchored or f ixed on stakes,
open_at the surface and provided ei th var ious types of f ish herding end
retsiding devices, They are nosrly divided into chanbers closed at the
b o t t o m _ b y  n e r r i n g .  t n  J a p a n  t h i s  g r o u p  i s  u s u a l l y  r e f e r r e d  t o  a s  . s e t
n e t s  ( n o t  t o  b e  c o n f u e e d  w i r h  t h €  f i x e d  g i l l  n e t s  r e f e r r e d  t o  a b o v e r ,

8 .2  Po rs

-  These traps, designed to catch f ish or crustace€ns, aTe
in th€ forE of cages or baskets made lr i rh var ious rnater ials (rrood,
wicker,  meral rods, l r i re nett ing, etc.)  and have one or t lore op€nings
or entrances. They are usual ly set on the botton, l r i th or srthout
b a r t ,  s i n g l y  o r  i n  r o v , s r  c o n n e c r e d  b y  r o p e s  ( b u o y _ 1 i o e s )  t o  b u o y s
shoeing th€ir  posi t ion on rhe surface,
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8 . 3  F v k e  N e t s

l lorrDel ly used io ehel lol .  eater,  these traps con6i3t of
cyl indr ical  or cone-shaped bags nounted on r ings or other r igid
structures, conpletely covered by nett ing and conpleted by r ings or
leaders nhich dr ive the f ish toserds the opening of the beg3. The
fyke nets, f ixed on the botton by anchors, bal lest or atakea, ney be
uaed separately or in groups.

8 . 4  s t o e  N e t s

Thie gear can be used only in r ivers, estuaries or aress
r i th clrong currenle. Usual ly in the foro of a cone or pyrdr id,  these
nets a.e t ixed by oeans of anchora or stakes, placed according to the
direct ion and slrength of the current.  the nouths er€ usuel ly h€ld
open by e fra6e, rhich nay or nay not be supported by s boet.
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8 . 5  B a l r i e r g Fences }Jeirs Corrals

Cear of Ehis type, made of var ious nater ials (etakes,
b r e n c h e s ,  r e e d s ,  n e t t i n g ,  e t c , ) ,  a r e  u s u a l l y  c o n s t r u c t e d  i n  t i d e l
l ,elers.  They di f fer f ron lhe f ixed gi l l  nets (gee 7.4) {hich, rhen
the t ide ebbs, Eay eventuel ly el lot ,  the f ish not enlangled or gi l led
to pass freely underoeath their  botton I ine.

8.6 Aerial  TraDs

J u D p i n g  f i s h  ( e . 9 , ,  m u l l e t )  a n d  g l i d i n g  f i s h  ( f l y i $ g
f ish) can be caught on the surface in boxes, rsf ts,  boets and nets
( 'veranda nets') .  The f ish ere eonet imes fr iShtened to get th€n to
jump out of the rrater.
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9. HOOKS-AND-LINES

The f ish are st tract€d by a natursl  or ert i f ic ial  bei t  ( lures)
pleced on a hook f ixed to the eod of e l ioe or snood, on shich they
8et caughl.

7

C1
f iehing
The bait

Hooks or metal l ic points ( j ige)
ripping rhen rhen th€y pass n€ar. This
the j igging l ines for squids r,hich ere
eith nultiple hooks snd rhere the line
[ovement which ettracts and catches tbe

Hook-end_litre units nay be used

sre also used Eo catch f ish by
is in pert icular th€ case Bith

provided $i th art i f ic iel  lures
is Siven a jerky up-end_dosn

squid.

eingly or in large nuDbers,

9.I  Haodl ines and Pole-Line (Hend Operated)

llandlitres ney be u6ed rith or sithout e pole or rod. For
in deep eaters the l ines sre usual ly operated using r€e1s.
u e e d  n a y  b e  n e t u l e l  o r  a r t i f i c i a l .

This category includeE the j igging l ine, operated by hand
gen€ral ly oo soal l  boats.
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9.2 Handl ines and Pole-Lines (  echanized)

Handl ines can be eorked nechanical ly '  using posered reels
or drunlr ,  They are general ly used on nediun-eize vessels,  but they
nay also b€ used oo relal ively smal l  boats.

Pole- l ines can e13o be nechanized! e.g.r  for tuna catch-
ing, ei th the pole Eoveme$t being ent irely autonat ic.

9 . 3  S e t  L o n c l i n e g

This category cobprls€a
unbaited, nhich are placed on or near
consist  of  a main l iner sodet ioes of
snoods are f ixed a! regular idtelvala,

e.4 !41!!s&-!es&!!seg

Theee l ines are kept on the
by neans of regular ly spaced f loats,
considerable length, but the snoods are
s p a c e d  t h s n  f o r  E h e  b o L t o m  I o n g l  i n e s .

botto| [  longl ines, bai ted or
the bottom, Botton lonSl inee
considerable length, to ! ,hich

nore or less cloge toSether,

surface or at a certain deplh
Dri f t ing longl ines may be of
usual ly long€r and Eore nidely
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9.5 Lotrgl ines (Not specif ied)

Sone drifting longlines lte
set vert ical ly, each l ine
hanging fro[ a float et the
lrurfece. They sre usuelly
worked in groupr of severl l
l ines operaled by e 8itrgle
boet.

9.5 Trol l ina Lines

These are sinple l ines, provided. ei th netursl  or
art i f ic is l  bei t  snd traiLed near the surface or at e cel tein depth by
a vessel.  Several  Lines are usual ly tored at the sene t ine, ni th the
help of out r iggers,

IO. CRAPPLII{C AND T,IOUNDINC

This is e Sear for k i l l ing, {ounding or grappl ing f ish or
Dol luscs. l t  includes harpoons, apeara, ar iows, pron8s, tongs, cleDpe,
e t c .

..-',q--



II. TIARVESTING GDAR

These are relat ively neo aad highly eff ic ient type3 of gear
us€d to extract f ish fron tbe water by direct preping or forced
sif t ina. Their  use is,  however,  l in i ted to a smsl l  nunber of species.

1l.l lrEpg

- .t9 -

Thege puDps serve to
l ight;  they should not be confused
f ish slready caught.

ei th
f ish, usual ly at trected by
tbe pumps used to transfer

rr.2 119$9!i3!g-!E!s!s
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Thi. gear digs iol lurcs ou! of th. bottor by rcenr of
poeerful underr. ler jets. The .ol lusca collccted arc roDetirea
tEanaferr€d into the boat carryiog the dredte by ! convcyor-bclt Jype
de'\t ice or by suction.

12. ISCILLAXEOUS

This heading covers e Sreat variety of other f ishin8 8ear 6nd
|!€thod3, not 3pecif ied elserhere or besed on nired priociplec. fhe
folloviltg ere ar&iple6:

- scoop n€ts and landinS oets (r i th f ixed or variable
opening, opereted in shallo? *aler6 or fr@ boat6);

- drive-in-nets (not specif ied elseehere)i

- gelherinS by hsnd or eith sinple hand inplen€nts (eith or
vithout diving equipment) i

- poisons and erplosives (prohibited in general);

- treined anirdelg;

- electr ic shock f lshlng.
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Interiatiodal Strndard Stdtiltictl. Craloificltion
of rirhina Gelr (IsscPG)

(29 Julr 1980)

l /  t isher ie!  agencies ray indicate € ide lod stern bot too and ste.o
rid-w.ter trerls, as OTB-I efld OTB-2, 6nd Ollt-l and OTr.t-z,
re.Pect ive ly .

rsscFc

ot .o .o

o l . l . 0
0 1 .  t . l
0 1 . 1 . 2
0 1 . 2 . 0

0 2 , 0 . 0

0 2 .  1 . 0
0 2 . 2 , O
0 2 , 2 , 1
0 2 . 2 , 2
0 2 . 2 . 3
0 2 . 9 . 0

0 3 . 0 . 0

0 3 .  l .  o
0 3 ,  l ,  I
0 3 .  1 . 2
0 3 .  1 . 3
0 3 .  1 . 4
0 3 . 1 , 5
0 3 .  1 , 9
0 3 . 2 . 0
0 3 . 2 ,  I
0 3 . 2 . 2
0 3 . 2 . 3
0 3 . 2 . 9
0 3 .  3 . 0
0 3 . 4 . 9
0 3 . 5 . 9
0 3 . 9 . 0

04. 0. o

0 4 .  l .  o
0 4 . 2 . 0

0 5 . 0 . 0

0 5 .  t . 0
0 t . 2 . 0
0 5 .  3 . 0
0 5 . 9 . 0

SURROUNDINC NETS

with purse l ine3 (purde.e ines)
-  one-boat  oPerated purse seine!
- tro-loat operated pur6e Bein€.
tithout purs€ lines ( rripaEa)

SEINE NETS

- bol t  or  {essel  r€ ineg
- D.diah 6ein€s
-  Scot t isb sei ret
-  pai !  .e i t r€!
s€ine nets (oot  gpeci f ied)

IRAWI,S

Sol tor  t rauld
- beffi 11611€
- orter ft.wl5f/
-  p l i r  t reel8
- n€phrops tr.vld
-  3hr i t rp t res ld
-  bot tot r  t ra{ ls  (not  €peci f ied)
Uid{ate.  t rsr ls
-  orrer  t rar ls l /
-  pei r  t rar ls
- .brinp trarl s
-  u id-xater  t re. l !  (not  Bp€ci f ied)
Otter  t r i t r  t r .e16
-  t r6els  (not  6peci r ied)
Pair  cr r . l .  (not  speci f ied)
Other  t r . r l6  (not  speci f ied)

DREDCES

LIFT NATS

Portable l i f r  netg
Doat-oper6ted l i f t  ne t3
shore-ope!ated stat ion€!y l i f t  nete
Li f t  nets (ool  speci f ied)

P5
PSI
PS2

SB
8V
SDN
9SC
SPR
5X

TBD
('!B
Pl8
TBN
TB$
TB

(yIM
Pru
rt{9
${
orl
OT
w
TX

DRB
DRII

LNP
LNB
LNS
LN
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lsscFG

0 5 . 0 , 0

0 6 . 1 . 0
0 6 , 9 . 0

0 7 , 0 . 0

0 7 .  I  . 0
0 7 . 2 , 0
0 7 . t . 0
0 7 . 4 . O
0 7 .  t . 0
0 7 . 6 . 0
0 7 . 9 . 0
0 7 . 9 .  r

08.0.0

0 8 . 1 . 0
0 8 . 2 , 0
0 8 . 1 . 0
o E , 4 . O
0 0 , 5 . 0
0 E . 6 . 0
0 8 . 9 . 0

0 9 . 0 . 0

0 9 . 1 , 0
0 9 . 2 , 0
0 9 .  ! . 0
0 9 . 4 . 0
0 9 . 5 . 0
0 9 . 6 . 0
0 9 . 9 . 0

1 0 . 0 . 0

l 0 . l . o

l l . 0 . o

I  l .  t . 0
1 1 . 2 , 0
t  1 . 9 . 0

'ALLI C CAAR

Fal  t ing te. r  (oot  speci r ied)

ctltlaTs AlrD E Tr|ric!.lNc NErg

set  s i l lnete (anchored)

Enci rc l ina g i t ln . t .
i i rcd t i t ln€t !  (or  ! t lkes)

Cotrb in€d 8 i l  tnets_tr .m€l  net .
c i l ln . r .  lnd eot ,nal ing net .  (not
c i t tn . t .  ( .o t  speci l i .d)

rl^,PS

Sl , t ionary uf ,coveted pound oet .

Darr ier . ,  f€nc€. ,  r€ i r ! ,  e tc .
A€r i . I  t tapt
Tr .p.  (nol  6peci f  i .d)

tcI
tc

Glrs
GIID
clc
cllf
GTR
GTN

!peci f i .d)C6l i
cll

000Ks-ArD-llNEs

I l .nd l ines  rnd  po le - l in€3  (h .d  opet . t?d)L /
{andt ines  .nd  po l . - t ines  (oech6n i r€d) . ! . /

Dr i r t in8  rong l ined
ton8 l in . !  (do t  . !€c i f  ied)

l ro l l in t  l i nes
Eook. - .n< l - l ines  (no t  .pec i f  ied)L /

GRAPPIIIIC AND {OUNDING

I|^RVESIINC IIACIIINES

xech!ni2ed d!edg€r
l i s .v . . t in8  @ch i r l s  (no t  .pe . i f  i .d )

TPN
FPO
Ft(
88ll
FIJR
PA&
ttx

utP
L$tl
LL5
LLD
LL
ttL
LI

lu?
HUD
[t0(

I /  locrudins j issins l in.g

2/ code LDV ror dory-op€rered l in.  setr .  r i l l  b.  Drintain.d fot
h io to ! i c . t  d ! t !  purposes



Stendsrd TSSCFC
Ceer Categories Abbreviat ion Code

UISClLl,llllEOUS CEAR, UIS 20.0.0

RACREATIONA! PISIIINC GEAR RG 25.0.0

GTAR TOT t(l|()t{TT OR NOT SPGCIFIBD NK 99.0.0
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l/ thir it€i! itrclude!: h.nd rnd landinS nets, drive-io-oear,
getherir8 by hand rith .irple h.od inilaentr rith o ithout
uling diving equipreot, poilons rnd erplo:ivee, trrined aniD.l.,
.nd electric ahoct fishioS oethod..
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II. 'ISf,ING CAAR XAIBIIAIS

I. INTRODUCTIOII

Fishing Aear mater ials are a brench of f ishinS gesr technoloSy

: l-: l l" l 
* srudy fi6h catchins nerho.ts ecieotif icaliy.- rierriog gear

naEerlata can be considered the var ious nater ials used io the conaEruc-
t ion of the di f ferenr kinds of f ishing gear.

We have to con€ider the t l r ines used to nske nets snd l ines,
_:_l :--d, i f f " : . .n. .  

k inds and rypes- of ropes, ao.t  the rneter iels *f i "y"a ;n! . e 1 g n E a ,  r r o a r s  a n d  o r h e r  a n c i l l a r y  p a r t 6  o f  f i s h i n g  g e a r .

I ioeever,  here $e ei l l  cover nainly twines and ropes. beceuse
the najor share of tbe catch today is by nete and l ines, 

-"na' tn"y 
, ."basical ly made up of t l r ines and ropee.

When f isherraen plan ro go f iehidg , i th 6 cerrein k1nd of
f i rhing gear they nust f i rst  undeistand snd essess t t"  p.r ioi i r r""  

" . rabehavior of the gear.

. . - . . _ -  I :  
i s .  a  f a c r  r h e t  b y  f a r  t h e  g r e e r e r  p a r t  o f  D o s r  t y p e s  o frrsnrnS gear rs-.n€de up- of ropes and nett ing with the except ion ot then r s c e t t a n e o u s  f r s h i n g  i m p l e r e n t s  s u c h  s s  h o o k s ,  p o l e s ,  s y n t h e t i c  8 u r ,s p e e r s ,  t r a p a ,  g a f f s  a n d  s o  o o .

Both ropes and nett inS t tJ ines are nade up of text i le f ibres
:1,."1 

r :"  spun snd eoven to produce e l ine of rhe required thickness

-- Tert i le f ibre for f i6hing is made fron both plants end aninal.s.
l losever,  those ehich are produced by ert i f ic ial  pro""""."  in factor ies
are cal led nan-nade or synthet ic f ibres.

Since synthet ic f ibres eere inventeal,  netural  f ibr€s have rcre
or less leen replaced by syothet ic ones in t_he greater pert  of  f ishing
8ear,  Ihere are s lerSe number of synthet ic f i t res, bui  the ooes used
moatly in conunercial  f ishing are as fol lovs:

The scient i  f ic naneg
o f  s y n t h e t i c  f i b r €

(I)  NYLON
(2) PoLYESTOR
( 3 ) VINYLoI
(4) vINYLIDEN
( 5 ) PoLYETHYLENE
(6) POLYPROPYLENE
( 7) VINLY CHLoRIDE

Trade/coruerical  brand nares

AHILAN, CAPRON
18TORON, IERYLENE
CREMONA, (URALON
I(RERALON, SAX]\N
HI-ZEX
TOPLoi{, fltYLENE
TEVIRON, ENVILON
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For convenience's sake both lhe comrercial  snd scient i f ic
. lames has been l isted since the trade naf,es very with the di f fer€nt

mamrfacturers,

These synthet ic f ibres are nof,e cost ly to Produce than natural

f ibres, but s ince they are most ly stronger,  easy to handle and do not

rot ni thout treatment,  f ishermen ptefer then to the naturel  f ibree'

becauge natural  f ibre ropes have to be treated l . i th pteaervet ivea to

inprove their  strength and durabi l i ty and to prevent or deley their

$eakening due to the rott ing effecl  of  bacter ia.  They nust al i6 be

<lr ied before stor ing for any length of t ine. I f  f ish sl i tne end/or
dead f ish are entangled in the nels or:  ropes they must be washed off '

The usual nethod of Preservat ion is sinply to aoak the roPe ot
nett ing in a solut ion of preservat ive substance for a set Period of

r i n e .

Synthet ic f ibres are not suscePtible to rot but thet are

affected by sunl ight and l lust not be eiposed to i t  over prolonSed

periods. Color ing by special  dye affords sone protect ion from 3un-

shine. Sometines a prepsracior is used !o helP add st i f foess to the

tr ines, or to el ininate knot sl ippage. l {hen making nets f ishernen

are try ing to dye nett ing a epecial  colout to incress€ net cetching

e f f i c i € n c y .

character ist ics of Ehese f ibres di f fer to a certein extent in

regard to tenacity,  elasl ic i ty and react ion to heat,

2 . CLASSIFICATION

( f )  D u e  t o  r a w  m a t e r i a l s :

Raw nater ials to be used for f ishing gear are roughlv

c  l a € s i f i e d  a s  f o l l o w s :

i ,  organic nater ials

Natural  f ibre

Synthet ic f ibre

S y n t h e t i c  r e s i n



i i .  H e r a L l i c

o Lead

m a t e r  i e  L s

Copp€r

Brass

o Othere (Tin, Chronium, etc.)

i i i .  Nonretal- ioorSenic natet ials

c l a s s

S tone

Ceranic

Of the ebove mater ials,  text i les conprise the nain const i tuent
of the f ishiog gear nater ials ueed a6 oetr ing ts ine! nett ing end rope6.
AlthouAh, formerly,  rood and benboo eere used for f loats aod/or f ishinS
poles a synthet ic resin has repleced then r€cent ly.  As for netal l ic
nater ials,  i ron and lead ar€ rainly used for f ishing hooks, l , i re
leaders, uires and sinkers aod also i roo is used for i ron f losts.  Of
the other oater ials,  a concrete nass iB used for s inkers /  anchors ,
ceienic for s iokers, Alsss for f loats,  rubber for bobbers and shock
ebsorb€rs, and ,ood and cork for f loats.

There are nox many types, v€r iet ies and Eodif i€d f ishing gears
u€ed in the ! 'o! ld since f ishing or f ish cetching has b€en pursued since
prehistor ic t ines by nankiod, Hosever,  eccording to stat ist ical  reports
of catches, i t  is obvious thet compsrat ively few types of net and l ine
geers take the najo! share (about 902) of the cetch. These net snd
l ine gears sre mainly made up of synthet ic f ibres.

( 2 )  D u e  t o  c o n s t r u c t i o n  o f  f i s h i n g  g e a r

i .  N e t  f  i s h i n g  g e a r

r ibre/Tl , ine/Rope/Nett  in8

W  i r e / ' r i r e  r o p e / H i  r e  n e E t i n g

Accessories (Buoy, Rin8, Flost,  Anchor,  Sinker,
c h a i n )



L i n e  f i s h i n g  g e a r

o F i  bre /Twine/Rope

H i r e

o  A c c e s s o r i e s  ( B u o y ,  F l o a t ,  A n c h o r ,  S i n k e r ,  C h a i o ,
l g " f ,  1 , , " ,  J i 8 ,  s n a p ,  s w i v e l ,  s h d c k _ a b s o r b e r ;
D i v i n g  b o a r d ,  F i s h i n g  r o d ,  B a l a n c e ,  R i n g ,  F i s h i n ;
l a ' n p  ( s n a l l  a t t r a c t i o n  l a n p )

i i i .  U i s c € l l a n e o u s  f i s h i n g  g e a r

o r  ibre/Twine/Rope/Nerr in8

o  I r i r e / \ ' i r e  r o p e / s i r e  o e r t  L n t

- 27  -

A c c e s s o r i e s  ( S a m e  a s  t h e  a b o v e  , D e n t i o n e d  a c c e s -
s o r i e s  f o r  L i n e  f i s h i n 8  g e a r ) .
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FRlron
Rcsererdtcd Fibre -l

LCopr. Cupr'@oniur r.yon

F i g ,  l .

ilylon 6
(A6!h .set-ty1on' IgIgE:

-  Iv Io! .  ror .v-Nvlon.
itiiiEik;-Nti;n;-IEi j in-xr ron)

- (Du Pont-Nylon)

Nylotr-ll - (f,ir.rn)

tlylon-6lo - (Du Potrl_Nyron)

loly vinyl Alcohol (9tgl9!, !uI!f93!), unichika-vhvlon

Poty vitryliden chrorid (gI!!, &:g!g&!, Rovm., v.lon)

Poly vinyl chlorid (1e.t4l9!, ENiron' rohvyl, rbvit)

Poly  E ! te r  ( te to ron ,  Tery len '  b .c ron ,  vycron ,  kode l ,
t;;r!*)

Poty Erhylene (k.ner i te ,  Ethyton,  Delr€x,  $-eI ,q.!Lirg, Ig:os)

Poly Propylene (!!iEg, Danlide' !te!6k1on)

Poly Acry l ic  (or lon,  Renet . lon '  vonnel)

Poty oreth lne ( lycra '  vyrene)

Poly F l@r€thylene (Tef loo)

veget .b le  F i t le  (co t ton ,  n ln i l .  hhp ,  j t r te )

Classif ication of Fibre used for Net and Ropes
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CONSTRUCTION OF 1IIINB AIID ROPE

3.1 When considering leines or ropes frou the point of  v iew
their  construct ion, they are clasaif ied as fol lonsro f

3trand

Three-atrand

trour-6trend

wiateiF-

T9ine or Rope

- Crossing-laid
reided -----.,1

L- Tube-Bhaped

Pig. 2.  Clessi f icst ion of twine or rope

3.2 Uost teines end ropes belodg to the twitted vetiett,
end rre compoa€d of e certain nunber of threadr or strlnds trilted
together,  e4ch threed of strand being Dade of the 8de f ibte.

Braided t \r ines sre rede by plei t idg Beverel  threadt or
atranda together.

The term "twine" meaos codpeseti.vely fioe teist, rhlle
for heavy t i r ist  of  over 3 ni l l i tnetres in di&leter,  the t€ro "rope" i3
used. For heavier ropes of over 40 ni l l inetre. in dienetet the tef i r
"ceble- laid rooe" ie solet inee used.
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3.3 The fol lowing is a schedet ic diagran 6howing the construc-
t ion of t t f i3ted ts ine or roDe:

ibres

Itrread or Yarn

Strand

Fig. 3. Corlstruction of tnine or rope

Accordidg to the nunber of strands ured to Dake tsine ot rope,
the tenos: (e) t ro-,  three- and four-strand tsine or rope ar€ u6ed. In
maki,oS the thre€-by-three-strend, lhree snal l  three-atrand lwinea or
toPea are ts isted together to oske a l {r8er thr€e-strand one. Conpound
tr ist  is eede up of text i le f ibre end sire.  There are leo kinda of
conpound t$ist :  (b) ooe is three-streod rope enclosing e eingle vire,
and the othe! has a single wire in each strand. l l i re rope nenufecture
is basicel ly the sene as thst of  coopoudd rope, except thet i t  is t rsde
aLnost ent i rely of wire, The core u3ed is €i tber henp or Detr l .  l lheo
constructed t , . i th one or more hemp cores in order to be f lexible,  i t  is
cel led e I ' f lexible I , i re roperr.  l lhen constructed oi lh ooe or more oatel
cores, i t  is cal led "non-f lexible sire rope".

l lost tni6ted nett ing trr ines end rope8 ere three-aErand. For
tune lonSl in€ ! ishing three-by-tbree-drrar ld teist  is generel ly uaed.
Conpound ropes er€ used mainly in tresl int ,  Ion-f ler ible eire ropes
are used for the frane l ine of f ixed nets o. t rap oets, ehi le f ler ible
r i re ropes are employed in the purse l ioe of puree seines and the rrerp
of trar l  oecs.
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3.4 ltere ate trc typelt of braided teioe or roPe' ooe ie

produceil by plaiting tl,o strands or four strand3 togethet' end i3

ial led "crossing-laid" '  The other is made by ktr i t t ing togethe! oevEral

strani ls in lo e tube-shaP€al ts ine end i6 cel led "tube-sheped brdided" '

This is used in l ine or hesvy teine construct ioa. C@Parat ively heevier

tsines of this type are soEetioes Bade vith their center 6pace PdcLed
full of bundted fibres lite e c(DFosnd rope.

The fol loeing is a schedat ic diegrab shooiog the construc-

t ion of braided teine and roPei

Core

I

Strand

Strand

Tube-shaped
(i.'ith core)

Ciosslng-lald

Fig. 4.  co[strucl ion of braided teine aod roPe

3.5 ln tube_shaPed breided t t ine, the interst ices are uider

then those of tnisted teine, tberefore i t  is expected thet the Eater

resistsnce of tube-shaPed braided t l ' i l re is greater thsn that of  reisted

lsine. l lowever,  i t  h;s th€ advantage of not teist ing or rrk inkirS" as

s o m e t i n e s  h s P P e n s  t r i t h  t a i s t e d  t s i n e .

3,6 There are di f ferent kinds of thread of yarn'  thich nake up

t 0 i n e  o r  r o p e ,  a s  f o l l o w a :

f  
} |ul t i f i lenent

F- coot inuous

Thread or Yarn ---- ]  L- xonof i lsmenr
L- steple or Spun



Uost synthe! ic ts ines ot ropea 6re made of cont inuous
f i lment yerns, horrever,  a fes are uede of staple yarns. Al l  vegetdble
teists sre Dade of staple ysrns. A nonof i laoenr yarn is seldoo used
for making f ine nett ing tnine. I t  is used only for codparat ively
h e a v i e r  t w i n e s  o r  r o p e s .

3.7 cont inuous f i lement yarn has rhe fol lor ing propett iesi

s.  Shiny and lustrous appearaoce

b .  V e r y  s t r o n g

c .  E  l o n g a t  i o n  i s  l e s s

d. l lydrodynanic resiEtance is less, because the surfece

On the other hend, the propert i€s of spun ysrn 6re:-

s .  S i r n i l a r  t o  c o t t o n ,  i . e .  h a i r y  e n d  n o t  s h i n y

b. Hendl ing is easy

c .  L e s s  s t i o n g

d. Elongat ioo is greater

e, HydrodynaDic resistance is lerger,  beceuse the
s u r f a c e  i s  f l u f f y .

3.8 Usual ly,  the direct ions of teist  gi .veo the strand end the
teine are contrary to each oth€r.  The direct ion of t t  i6t  in t i r ine or
r o p e  i " s  g e o e r a l l y  c l o c k v i s e ,  a n d  i s  c e l l e d  " Z "  t y p e .  I f  r h e  t i ' i s t  i s
e o l i c l o c k $ i s e  i t  i s  c a l l e d r r s i  t y p e .

Cotton f ibre pogsesses a netural  ' rZ" typ€ Eeist .  Becsuse
of this i t  is eesier to nake the strends with "2" teigt  r 'hen u6ing
cotton. Then the coopleted twine ,r i I l  hsve an rrs[  type tr ist .  10
Eake cotton st lsnds r i th the opposite tr i8r to i ts nstur l l  type $ou1d
reault  in a reaker tr ine. Experioents shor thst the strength of cotton
"S" twisted toine is about loz better than ' rztr  reisted.



Clocklr ise
I 'Z 'r  Toist

Ant ic locksise
"s" Trist

velue of
e t c .  I n
belance

e f f e c t s :

F i g . 5 .

3.9 The nuEber of t rr iBts ei l l  be indicated by the nunerical
turns per unit  length, e.g. tur i rs per oetre, turna Per inch,
the caee ehere the ourber of teis ls in both strand end t t ine
each other,  the tensi le gtrength of the ts ine i3 et i ts

3.10 To sunnarize, addit ionel t t ist  in t l . ioe bss the fol loni l8

a, Breeking streoglh i3 reduced

b. Elongat ion at break is iocreased

c. Length per oeight is reduced

d. Resistance to ebrasion lnd nomal weer id inproved.



s0f--a,-a
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T!,rines A, B
by dl f ferent

10

NumberF i g .  5 , of t \ r ists for teine per 30

-d 40

manufacturers

6050403020

6

3

: u

100 200 300 400 500 600 700

Fig. 7.  Dif ference betveen the amount of
twists in strand and t i r ine per 30 cm.

3.11 Hoeever,  for mass product ioo one standard is edopted for
al l  n€tt ing E\r ines manufactured in a factory. The toine is a con-
proroiee of the character ist ics 1106t general ly in demand and the
econooic producl ion possibi l i t ies.
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current ly,  four degress of hardness: 6oft ,  nediun, nediun-
hard and hard are coimonly used in t l r ine mamrfacture. Most f ishing nets
are nade from n€dium-1aid t \ . ine. Sonet imes. hard- laid is used in the
port ions of the net nost subjected to strain or ebrasion, tecing tpine
i s  o f t e n  h a i d - 1 a i d .

SIZE OF TI,IINE OR ROPE

4 . 1  T h e  c l a s s i f i c a t i o n  o f  t h e
is very cdrpl icated because the telns
the nanufacturer,  rav oater i€1 and
swrnarized as fol lows:

di f ferent sizes of ts ine or rope
used appear to vary depending on
1ocs1ity.  I towever,  i t  may be

T\rine or Rop

Fine Twine .-Yarn size + Tr ine conBtruct ion
a_r.._

Heavy Twine.--- .{ei  ght per- length of length per i reight

Rope a--oianeter or c ircumference

4,2 The size of Eost f ishing t  ine is corEonly sho!|n together
with the size of yarn used ir  naking up the tr ine and the cla€si f ica-
! i o n  o f  t h e  c o n s t r u c t i o n  o f  t h e  t s i n e ,  e . g ,  l 2 0 D / 5 / 3 .  T h e  f i r s t  p a r t
o f  l h e  e p e c i f i c a t i o n ,  1 2 0 D ,  s i g n i f i e s  t h e  y a r n  s i z e .  T h e  f o l l o v i d g
f igures, 5/3, show Ehe construct ion of the tr . ine, that is 5 yarns per
strand, 3 strard construct ion. The yarn size ig classi f ied by ei ther
the l reight per length or Ehe length per peight.  The D, of I20D means
internat ionsl  de[ ier nunbering, in ehich the unit  is a yarr of  such a
size that 9,000 netres of i t  weigh one gram. l20D is a yarn, 9,000
netres of which, noutd we igh 120 grans. other nunbering, systeros used
extensively include Engl ish nunbering and Tex numbering. In the Engl ish
numbering system, for which synbols S, 'S, /S or Nec are used, one unit
is a yarn of such s size that 840 yards of i t  reigh one pound, 20s
shows that one pound of this yarn i rould be 840 x 20 - 16,800 yardg
1ong. Tex nmbering expresses the nsss in grans Jor a unit  1en8th of
1,000 metres of yarn. 30 Tex yarn is a yarn 1,000 luetres of ohich
would eeigh 30 grans, Therefore, in the denier and Tex numberings the
runnage becones larger as the thickness of the yarn increases, thi le in
Engl ish nuftber ing the runnage is in inverse proport ion to the thicknes3

For henp, mani la,  f lax ecc,,  anoth€r Engl ish runbering
systen is used, often cal led the Engrish l inen count,  in i .hich the
runnage is alvays 2.8 t ioes the Engl ish cotton count (EngI ish cotton
nunbering).  Engl ish cotton n'-rmbering is used fot cocton and synthet ic
s p u n  y a r n ,  e . g ,  s p u n  n y 1 o n ,  v i n y l o n ,  e t c ,  I n t e r n a t i o n a l  d e n i e r
numberi ig is used for s i lk and synthet ic cont inuous f i1€rnent yarn,
Tex nunbering is used for al l  k inds of yern.
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a-Slngle yern (1000 denler)

C- 5 yarns

(1000 D/5/3)

! i8. 8, Construction of 1000 D/5/3 tr i tre

4.3 The [ain classif icetionr of yarn sire ere as sho*n beloy,
vhere the oeasurenentg ere indicated either by th€ l€ngth pet *eight
or thc ?eight per length.

l leter ial Systen Clessif icetion lleagure|!ent

CotCoo, synthet ic
aPun yarn

Flsx, He[p
Raoie, etc.

si- lk, continuous
fi lanent synthetic
yerna

English Nuober (S, '8, /8,
Nec )

Yard6 per lb/840

Eoglish Lea t{unber (Nel) Y.rd. per 1rl300

Denier Nurnber (D, d, Td) 9000/oetrer per
8ro

lluDber 1000/detrer pcr
Sran

All
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f igures smong the notet iona ind icat ing the4,4 The conversion
yern size are shoqr belo\r :

90

80

1oo 200 300 4oo 500 600 700 800 900

F ig ,  9 . Conversion f igures ernong the notat ions
indicet ing the yern si .ze

4.5 The size of heavy teine is usual ly shot.n by ei ther the
weigh! per letrgth or the length per i reight of  lhe conpleced trr ine.
1t i3 c.n be €pecif ied in three qays. one is the Engl ish system, in
ehich the size is indicated by the length of teine io yards per
pound. A 15o-yard toine in this method sho\rs a twine of such eize
thet 150 ya.ds of i t  reigh one pound. Another is lhe Japanese systdr,
in ohich the size is shoen by the eeight of  twine in no$oe unics (one
mo$!e is equal to f .75 Arsns) per 5 feet in length. Thus, 3 noDne
teine is a E\r ine of such size that 5 feet of  i t  seigh 3 rmnines, that
i s  3  x  3 , 7 5  -  1 1 . 2 5  8 r a n s .  T h e  t h i r d  i s  t h e  R  T € x  s y s t e n ,  i n  0 h i c h
the size is expressed by the reiSht i r |  grams for a unit  length of
1,000 t letree of twine. 500 R Tex t$ine neans a t \ r in€ of such a aize
that 1,000 melres weigh 500 grarns. In the f i rst  syst€o the rudnage
becones larger,  as the thickness of the twine decreaaea. In the
second and third systems the runnege becones larger a6 thc thickness
inireaeee.

T.i-D€nter RElrttION

rex-Enalt3h Ltnen

corron No. ilLAtIoN



4.6 The classi f icat ion of 6ire foi  heevy t l . ine ar adoptcd fot
el l  types of dster ial ,  is sumerized beloe:

Uater iel Systeo Classif ic.t ion llee6 urelent

A I I
Al l
A l l

EnSl i !h
Jepaneae

llu0ber (Y d.)
Nunber (x)
Nunber (R Ter)

l.t{t p.t Lb
5/fe€! per ooore
l000h.tr.a per 8rd

Engrt.h xo, (!d!)

notations
twlne

teine €xpress. blsic-
pe r  l en t th ,  l t  i r ,
thickoa.r of trine&

spccific g vitt of

Note :  Ooe rr l {onnerr ia equal to 3.75 greEe,

4.7 The conversion f igures aDont the notatioolr i trdicdtinS the
oire of heavy tsine ere shosn b€Ior:

20000 -

R Tex

10000 TIFEnEl t .h  [o .

t-l

tig. 10, corversioo fitur€s &nong the
ndicating the sire of heavy

4.8 Note that al l  size oeelurenents of
61ly either the ledgth per veiSht or the peight
thetefore, impossible to use then to co[pere the
of different ret€riel.  The diff€renc€ in the

R lei-Japarete No.



to i t le produces val iat ions in dianeter even i f  the ysrn size used and

tr ioe construct ion are the same. The eppate[t  dianeler of ts ioe

possessiag a letge specif ic gravi ty is snsl ler than tbat of  l iSht

iuine ot tne same runrage. The dian€tet of  t t ine elso val ies oi th i ts

cornposit ioo, i .e. ,  shether i t  is msde of coot inuous f i leoeot yern or

of staple yarn. Natural ly the lai ter has a Iarger diam€ter then the

forder.  I t  is needless to eay that f iner toine has less eetel

4.9 The loPe size is shoitn by ei ther the dienetet or c ircud-

ference of the roPer and such values sle exPressed in ni l l iEetres or

inch€s. Because this measurenenE is very digt inct,  confusion never

( r )  t

(2) r
(3) |
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?olrviny1 l\lcohol
( v t n y l o n ) , . t d p l e  

. 4 . ,
cotron.  6pun 

G?", ' "
Poryvtnyr chrorrde ) ' i  , , (31r, \
(revtron') ,  @arrn&e 

/ t ' / .  +( , '

E

E

E

0 .25

0,20

W,l+

Total  nurber of ysrns equivalent to 20S, in t{ ine

l/ i'.a-l-l-
/  . . . '  t '  |  |  |  

(4) !  Polyamlde
/ .  , . ' .  |  |  |  (Nyron)  cont lnuous

l ' : ' ,  |  |  |  |  ;  t s t '  P o r y v t n y t t d e n . c h r o r t d e ,

t ' l  |  |  I  I  I  r  
(seran) ,  conr rnuous

54

F i g .  l l .  R o p e  s r z e s

0. t0

0  612 66604836302418
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4 . 1 0  B r o a d l y  s p e a k i n g ,  a  t h r e a d  o f  2 0 ' S  i . s  u s e d  f o r  n e t t i n g
tsine. occasionel ly 10'S is used. Snal ler thread such es 30tS end
40'S is not used in ordinary coEnercial  f ishi .nS nets. Synthet ic yerns
in the range of 170D to 300D (equivaleot of  20 Tex to 30 Tex) sre
codtronly uaed for f ishing Et i ines,

A yarn of l ,0O0D
mainly $her€ nani la twine snd
cotton leine of over 20rS by
u s e d .

(equivelent to l l l  Tex and 5rS) is used
rope is beinS slployed or where thicker
60-p1y (20ls/60 or 20ls/20l3) is being

ropes in the range of 5 to
earp of t rar l  nets,  toeinS
, moorinS ropes for f ishing
ar€ conlnonly nade of hesvy
are over !O ni l l imetree) in

F o r  c o r k  1 i n e ,  l e e d  1 i n e ,  e t c ,
20 rni l l imetres in dianeter are used. the
l ines for drag nets, harpoon ropes or 1ine6
b o a t s ,  a n c h o r  r o p e s  f o r  f i x e d  n e t s ,  e t c . ,
ropes of over 15 ni l l inetres ( in fact nany
d i  ameter.

5. VARIETIES OF WEBAINC

llhen cotton ranging betreen 20/5./60 and 20lS/30 is ueed,
and i f  nore ele3t ic i ty is desired, l20D nult i f i lanent may be used.

For the nater ial  of  tuna longl ine 7).1 (monnes per 5 feet
IenSth) to l0 rnani la or sFthet ic twine is used extensively.  A hesvy
tt in€ of 7l l  co l0 is equivalent to 30 yds (yarde per pound) to 20 yd6
or 17,500 R Tex to 25,000 R Tex. In the inshore longl ine f iBheries e
twine in the range of 2l t t  to 5M is in comnon use,

For trael  nets 50 yds to 150 yds tnines are used.

I 'urther inforoet ion on basic rethods for descr ibiog tr ine
size is given in Annex l .

5.1 A neeh is tbe snel lest uni t  of  a sheet of sebbing froir
ehich coimercial  f ishing nets ere constructed. I t  is e rhombic opening
enclosed by four bais of twines of equal leagth f i rnly kootted at the
four corners. Each corner is csl led a "knot".



F i g .  t 2 .  K n o t t e d  W e b b i n g

l{es h

F i g .  1 3 .  K a o t l e s s  T l p c
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5.2 There sre many di f ferent types of knots used in net con-
slruct ion. The fol lowing chart  sholJs the di f ferent types used io
eebbing.

I{ebbing

K n o E t e d

Kni t  red

Knot les s

Sheet Bend

Double Sheet Bend

Reef Knotted

Knot les s

Minnoo

StraiSht Type

ZiEzaE'Iype

Tortoise Type

Ordinary fype

Twined Type

Woven Type

F is ,  14 .

Rus se I

Dif fereot typee of l r€bbing

6. FISHING GEAR ACCESSORIES

6,1 To keep tbe upper edge of the net at the surface or to
maintain effect ively the netrs form in the rater,  the webbiag is hung
from a headrope or corkl ine to vhich corks or other f loats are
attached. Ordinary $ood vas once the most comron neter iel  f ron phich
f loats oere nade, but $i th the advent of meter is ls such as synthet ic
rubber and polyethylene, synthet ic mater ials are increasingly used,
Sonet ines, aluminiuo al1oy f loats,  armo'rred steel f loats,  glass
f losts,  etc. ,  are used for deep-sea and mid-wster f ishing. For trawl
n€ts some modif ied lypes of f loats may be used. l , t i th the for*ard
movement of the boat,  Lhe f loat receives an upward thrusE against the
force of the water,  or ing to i ls aerodynanic ahape.
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OrdinarY lYPes

Modtfl.ed

F i 8  '  l 5 '  F I o e t s

Althou8h their  l i f t  forces 5r€ dePenden! on Ene

li""Iilo",".-0""':"" l"::-:l?'l.il$ il."J.:'i
ot|n stat ic buoyAncies el  normar

to{ ing speed snd Ehei i

of  5 to I  t imes tberr

. e . 2 t o 3 k n o t 3 '

6.2 The st ' t ic buoyancy of f loets of di f fereol mster ials ete

l i s t e d  e s  f o l l o s s :



T s b l e  l . Buoyancy o f  f l o a t s  o f  d i f f e r e n t  n a t e r i a l s

l{at  er ia I
Buoyancy pe rnit
$eight (kslks)

Cor:k

Paulot 'nia

Cryptoner ia

Bamboo
Pine

e l a s s  B a l  I  i

. 1 5  c n ,  d i a .

30 car,  dia.

Synthet ic Float

synthet ic Rubbe!

A l u m i n i u m  A I  l o y  F I o a t :

7  i n .  d i a .

8  i n .  d i a ,

Annoured Steel Floa!:

7  i n .  d i a .

8  i o ,  d i a .

l 0  i n .  d i a .

4.7r  (2 .  r2)
2 .40  (O .27  )
1  . 31  (  0 .04  )
r .00
0 .67  ( -0 .08 )

r .87
3.09
6 .46

2 ,  t 6
2 .49

2 .00
2 .24

Note: Figures in parenthesis denote the velue after 30 dsys lef t  in
the vater,  e.g. th€ buoyancy of cork of I  kg'  l 'e ight is 4.7I
kg. but i t  decreases to 2.12 kg. af ter 30 days in the l ratet.

6 . 3  T o  h o l d  t h e  f i s h i n g  g e a r  e t  a  c e r t a i n  d e p t h  a n d  n a r k  t h e
posit ion of the gesr set,  var ious buoys are used. Wooden berrels or
d r l . n s ,  l o g s ,  g l a s s  b a l l s  o r  h o l l o s  i r o n  b a l l s ,  e t c ' '  a r e  u s e d  a s  b u o y s ,

6,4 The sinkers f ixed on the botton edge of e net help to Sive
i . t  a sui table sinking speed snd naintain the proPer net shePe by exert-
ing a force opposite to that of  the f loats.  Lesd, stone! Porcelain and

concrete are typical  nater ials used to Bake sinkers for ordinary use'
l 'h i le metal  anchors or sand bags are sonet irnes enployed for s inking
large f ixed nets. For roundha\rLs and traul  nels s foolrope ot leed

t ine rei8hted with cbain nay be u3ed. for dr i f t  nets s foolroPe nede
of eires and t€xt i le f ibres, i .e '  conpound roPe, is somei ines used'

Apparent specif ic
sraviry (g/cmr)

0.  r75  (0 ,32r  )
0 .294  (0 .785)
0 .432 (0 .964)
0 .500
0.598 (  r .09  )

0 .348
o.244
0.  134
0.  t50

.
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Fig. 15. Veriet ies of Euoys

:t11.
- .  i .

f ig.  17. lypical  Fort trs ol  s iokers dade of Lead
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6.5 The apparent weights of s irkers of di f ferent nater ials
are tabuleted beloe:

Table 2. Weight of s iokers of di f ferent Dater iels

Uater ial Spec i f ic grevity
( g/ cttl' ,

Apparent eeiSht
per unit seiSht

(Lclk8)

IEed

Iron

Braaa

eIeBs
Stone

Bric k

send

Porcelain

r t .35
7 .2 t  -  7 .83

7  . 82
2 .70

2 .60  -  2 .70
1 .90
1 .80
l .  50

r . 72  -  2 .  t 3
3 ,00  -  3 .15

0.912
0 ,86r  -  0 .872

0.872
0.630

0 ,615  -  0 .630
o.414
o.444
0 .333

0.420 -  0 .530
0.666 -  0 .682

6.6 Sinkers for sngl ing are made of lead or i ron, have e high
6pecif ic Sravi ly and are cheep and easy to na|e. Though there are
several  shapes of s inkers for an81ing, i t  is essent ial  thet e 6inker
be made to have the least resistance possible to the water.  lherefore,
g1obular,  coir icel  and cyl indr icsl  shepes are most comnon. Sonet ime! a
thin lead plate is used to sdjust the eeiSht according to the circuE-
atances. The bslance or sir€ frene of a j igger is also used ss a
sinker.  The balance as i l lustreted beloe Berves as a beit  holder a6
wel l .  A spr ing balance consists of tno thin sinkers and sire.  Once
the bait  has been packed ioto the balance, the centrel  r i re is
coonected to tvo sinkers, then th€ spr ing qire contrscts qnd the beit
exudes slor ' ly.  Cage sinkerg and gone other shapes are sooet ines used
s in i  1ar l  y.
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Fig. 18. Sinkers of cyl indr ical  shaPes

6.1 lhere are t lanv tvPes of hooks fo!  angl ing'  Al though

previously f ishennen used tooden or b snboo hooks for angl ing'  nodt

iootr  , rsei  novai lays are nade of i ron or brass'  Their  shaPe end size

d€pend o.r  the species of f ish to be caught '

fil}
U
I
a
a

a
r%L
t/t $
(ic

v
Tl)

tUJ-/
\)#6t
Ct,[j

r i g .  1 9 .  S h a p e s  a n d  s i z e s  o f  m a n y  h o o k s
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7. WIRE ROPE

xater ial  for l r i r€ rope is r i re rods. After a wire rod i3 hest-
treated to h.rden i t ,  f i lo shich ar i le3 on the surface i .  raoved.

Ihen, to increase the breaking streogth, i t  i3 repeetedly
atretched out,

After that i t  is plated r i th zinc to protect i t  f rod
corrosion, because e6 mentioned above r 6 i r i re is made of wite rode.

Several  or l lore r i ree are tnisted inlo a etrand, l f i re lopb is
made of three to tuelve of lhese strands I ' i th rope core inside i t .

As for rope core! three to four stradds of jute, oani le or
si6al  are ts isted into a rope core.

since rope core of wire rope requires f lexibi l i ty,  i t  i !
roeked in special  oi l .

fhe oi l  elgo protects l r i re tope fron corroaion end prolongs
i t 6  u s e f u l  l i f e .

the composit ioo
of slrand5 in a tope) x
4 x 3 , 6 x 7 , 6 x 2 4 a n d

of nire rope is shorm e9 fol low8t ( the number
( t h e  n u m b e r  o f  w i r e s  i n  a  s t r a n d ) ,  e . g .  3  x  4 ,

Co!€ wt

Fig. 20. Construct ion of wire rope

In tuna longl ine, one end of e sire leader
ured to connect i t  to a f ishing hook.

in e branch l ine is

one is the sire leeder inlo *hich 3, 7 or

Anolher is the l.ire leader into rhich
c o n s i s g  o f  3  t w i s t e d  e i r e s  e r e  t r i s t e d .  e . s .  3  x

3 t o
3,  4

! r  l re tr . isted.

4 strands thet
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I, l i re ropes are divided ioto 2 kinds, nanely ne1l tenpered ones
End !ho8e rtoi well  ternpered.

Ihe former is superior in breaking strength end abresion
regi!tance c@Dared to the 16tler.

A9 th€ latcer is nade of oany fine
hiah f leribi l i ty.

f iber strand l iber stradd
Wl re

Comblnetlon rope
Colpound tope

eires, i l  is 6oft  end he6

Flber strand
roPe

six( 6 )-strand rope

of €peciel ropes (shidozeki)

three( 3 )-straod rope

Fig. 2I. Construction

Conbin.tion rope end corpound rope
eire6 for f lexibi l i ty-

As Bhobm in Fig. 21, e wire rope is
e conbinatioo rope, and in e coopound rope
i n g i d e  i t ,

sre dede of fibre ropeo and

ut i l ized a9 a core rope io
each stra$d has a sire rope

thickness of r,r ire rope is thorn by i ts dieneter or circu!n-
ference in ni l l inetres-

there ere many kinds of l r i re
l lo.6 ere general ly ut i l ized in Jepan.

Ae th€ scele of t reel  f ishing

r o p e s .  I o  f i s h e r y ,  J I S *  N o i 4  o r

larger JIS l lo. l2,  13 or 19, et ich
rbre3ion re6istence and tough[es9, ere

nets has been gett ing lerger end
hqve high breakiog strength.

beinS used.



Tbe construct ion of the above-nent ioned rope and the r . i re
leader in tuna longl ine f ishing g€er is shown es fol lovs:

Fi8. 22. cross section of various l, ire rope8 8nd sire
leader ( l londa )

rao.i,n irts. !1o.6 l{o.12 No. l l

ffiffiffi ffiw
dh\.AY
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III. ET'IIDAXENTTILS OF FISEII{C GEAR COXSTRUCTIOff

I'IEASURING TI{E SIZE OF WEBBING

1 . 1  w e b b i n g  s i z e

I I  o n e  i m a g  i n e s  t h a t  t h e  n e s h e s  h a v e  b e e n  c u t  a l o n g  t h e
str ip,  thaE is horizontal  in the fol lo\r ing f igure, i t  can be noted
Ehat th€ loops along the upper edge reoain intsct even af ler the
broken ends have been withdrawn, Therefore, these neshee can be
c e l l e d  " c l e a d  n e s h e s " .

"c1ean Meshes"

Horever,  when a cut is nade across th€ str ip,  i t  can be
clearly seen that the koots canno! be unt ied without complelely
breaking dol.n lhe meshes. Consequent ly the neshes along this edge can
b €  r e f e r r e d  t o  a $  r r c u t  m e s h e s " ,

ceneral ly,  the edge vi th clean neshes of l tebbidg is cal led

"len8rh"j  ! 'h i le that ei th cut neshes is cal led "depth".

Webbing size is sholrn by the depth and the length. The dePth
of webbing is indicated by ei ther (a) nunber of neshes or (b) nunbet
of roqs. The length o€ r 'ebbing is shol 'n by eiEher (a) nurnber of
meshes, or (b) metres, feet,  yards or fathdtrs.  In the lat ter case i t
is understood that length is rneasured by stretching che net
lenethlr ise.



ength

<2

<; , Depth

I
Webbtng 2.5 neshes deep or 5 rolrs deep and 4.5 neshes
long or 9 rows stretched

1.2 l lesh size

There are neny methods of neaeutiog nesh aire, the stretched
deoaure, the square 6eaaure, ror counting reeaure, etc. trouever, the
mort co@on nethod is to shoo it in inches fron th€ centet of the knot
of. | [erh to th.t of the next diegonslly opposite knot. nris is
deelured in th€ stretched stare and is celled r'Stretched neaaure',.

A t9o-inch ne6h in atretched meaauFe, open snd stretched

In some of the Europeen couotr ies the r ize of s 6esh is
s.rleti[es ehoen in rnillinetres fron the center of one &not to thet of
the edjacent knot and is celled |tsquare mearuretr or iSar neaeurett.
Rence streCched rneasure ie ts ice the ber neasure.

In eddition, enother convenient iethod called r'row counting
ueagurerr is in cooron use :mon8 fishefinen, lhir is 6ho$n by the
nunber qf reshes or roes per unit length ,h€n stretched. In Speid and
Poitugal a nethod called the lPasedal is used, $hich gives the nutrber
of reshea eithin e len8th of 20 c|[.



The "Onfar" meEhod is found in sode parts of northern Europe,
especial ly in Norlray and S\reden, by ohich nesh neasurenert  is
determined according to the nunber of hal f  neshes in one "alen" which
is equivalent to 0.628 netre in Norsay and 0.594 netre i r  S\reden.

ln t tol land and England mesh measurenent is indicated by
"Rod',  which is the nunber of rows per one yard, ! 'h i le in Japan ic is
described by the nurber of knots per six inches using the term or
" setsu'r  or "Fushi ' r .
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}IETITODS OF INDICAT]NG MES]I SIZE

Where in use l leasurementSys ten

Stre!ched measure

Square measur:e

of hal f  meshe8

Length

Length

Nunber
per 20

'r lushi ' r  or "Setsuri Nunber of knots per

N o t e : One "alen" is equivalent to 0,628 netre in Noi l ray and 0.594
metre in slreden.

t - l 1
=  1 -  h a n g - i n

'!
s=

Tocal rebbing

SIIORTENING (SHRINKAGE)

The correct hang-in or hanging of the l rebbing to the frsning
or support ing l ines is an important factor in al l  nets.  AE present,
there are tvo expressions €or shortening.

I  )  The f i rBa is to express the anount of excess or loose
vebbing (tota1 stretched length of {ebbi l rg minus length
o f  f i n e )  a s  a  p e r c e n t a g e  o f  t h e  t o t a l  s t r e t c h e d  l e n g t h  o f
{ebbing. I t  is cal led hang-in in Japan and other Asian
c o u n t r  i e s .

Excess webbing

I n t e r n a t  i o r a l l  y

Sone European coultr ies

S p a i n ,  P o r t u g a l

Norway, S\reden

I lol  tand, England
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The second is io express the length of lhe
the nebbiog is hunSr in s percentage
stretched sebbiog. t t  is cal led hanging
end European coutrtrie{r.

l ine, to $hich
o f  t h e  t o t a l
in. lls, Cenada

t '

1
(henging)

Length of l ine
llangioS "

Length of stretch€d eebbing

So, I langing = I  -  (hang-in)

Deoot ing hang-in elr  s,  then lhe fol towi$8 calcul . t ion cen b€

'  The relet ionshipo betn€€.n
hant i ing coeff ic ieot ar€ a3 fol lors:

lo a me6h, the fol lo l , ing equst ion i3 forsed a6:

b 2  +  ( l ' ) 2  =  1 2  b ' ?  =  1 2  ( l l ) 2

{ l '  - <-p" - (+)' - r - (r - s) '  = 2a - s2

+-5"-"'
the openin8 of a . ne6h and the



By three
quarters

257

By a half

502

By a thtrd, plud

7ta

J
1

66.67"
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J
1

By a thlrd

(P : neceeeary nurnber

(b : necesgary nunber

(L : nunber of deshes

(B : nuDber of reahe€

rrprr  cuts)
Ib 'r  cuts)

longer edge)

shorter edge)

1
"'1
I
I

1002
29r371

3. CUTTING

3.1 Point end ber cutt inR

To cut a bar fron a knot is c611ed rrbrr and to cut t l .o berg
fron a knot is cal led "p".  l ihen cut l ing e slope of e sect ion $hose
horizootel end verEical edges are th€ sane in numbet of meshes, the
repecit ion of only "b" cut6 is adopted. I f  t l | lo edges ale nol the s&e
in nurnber of Eeshes, the nunber of 'rprr cuts eguivelent to the dif_
fere.ce must be added. Ite nrsber of "b" cuts needed to cut the slope
is alsays double the nunber of reshelr  of  the shorter edge. Thus, any
required slope cen be cut,  or in other pords, any tr ian8ular 6ect ion
ceo be tai lored by distr ibut ing the proper number of t rb{ and ipr cuts
in good belence. I f  the above is expressed id foroule,

P - L - A

b - B x 2 o t
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tr'or e:aenple,

Nurber of

lfumber of

P :b  =

So ,  I  P  2

if a tr ianguler section

Pcu ta -120 -60 -60

aod

bcu ts=60x .2= l2O

60 :120  =  l : 2

b cutl ing is needed.

B

as i l tuetreted right is required,

l20ne5h€B

s i x t y  r e p e t i t i o n s  o f  ( P  b  b ) ,  ( P  b  b )  . . , , . .  e i l l  n e k e  t h e
r€quired sect ion.

It is recomlendabl€ to edoDt the ebove netrtioned foroula.

60 seshes



5 5

P = 9 0 - 5 5 - 3 5

b - 5 5 x 2 - l I O

. 3 . . . . . . . . . .  ( 3
I-

: ro5
. . , . . . . 5 , . . . . .

1.

iReverse Opelatlon

v
I = 1l .o ' . r^." @

p - 1 - . 1

p  =  t  x  5  =  r  
@*@

b =  4 n  5 =  2 0

P = l x 3 0 = 3 0

b = 3 x 3 0 = 9 0
@@

P = ? O - 2 5 = 4 5

b - 2 5 x 2 = 5 0
?0

. .  r  . . . . . . . . . .  {1  }  r )
\-

I  a c

: . . . . . .  s  . . . . .
. . . .  tas  -  d t

t . , . . . . . . . . . . . . . . . . . . . . . . . . i

I
I
t

o i=ll u'*""@

P = 3 0 + 5 - 3 5

b = 9 0 + 2 0 = 1 I O



'nererse 
operatlon

@  
P =  l x 4 0 t 4 0

b - 1 r 4 0 - i l o

Eiaq'lc - 3
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^  P '  I x 5 r  5
lp, ' . '  

: : : : : : " " - ' ; "

26 ..

20

E - 2 5 - 2 0 ' 6

b ' 2 0 , . 2  - 4 0

6  . . . . . . . . . .  ( 6

5 l  a o

: r "
: . . . . . .  r . . . . . .

+  1 )  . . . . . . . . .

b - 1 2 + 2 9 - - 4 0

:@ ; l
t

. . . .  ( 6  -  4  t

t E -  1 l  q  t t n . .(D

.!ere!!6 (tcntlon

O  
P - 1 ' 2 - 2

b - 6 x 2 - L 2

.t{eve!!€ operatlon

/ ? \ P = l x 6 0 - 6 0\ : 7 b r 2 r 6 0 r I 2 0

@ 
p ' txa ,a  

@+(D
b - 7 \ 1 - 2 4

p - 12o - 60 - eo - 11:r oo
b - 6 0 x 2 c L 2 O - 2 )

; . .  . . . . o

(50 -  O)
t

I
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3 , 2  s h e p i n g

the shaping of mschine made net l ing is nrde by cutt ing t t 'o or
three bars of a nesh. The degree of taper depeods on hos r€ cut. To
|!eke the correct cut one nust first be ecqueinted rith the proper
terms, Tno side6 of a mesh along cut roeshes nake irtat i3 knosr es e

"point",  and one side of the nesh ehich runs in l ine is csl led a "bar".

one Bar

i
I
I

Cut Meshe6

Cut ! A Polnt

Ber

Cut : One polot
1Vo Bars

<____Jlean l4eshes_*

the cut conbining a point and a bar is referred to as ' rone

point on bar",  which i rould decreese the sidth of ret t in8 by one meeh
in every six rows or three mesher of depth es shotn in diagrat (a)

below. The shapinS r i th "one point four bars" nould decreede the r idth
of nett ing by one nesh in every three roes in depth, diegr&! (b).  The
cut rr i th "ooe esh EI,o barsi  uould decreese the eidth of oett ing by one
nesh in every two neshes, diagrar (c).

t / t
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(a)

A fes of the pr incipal cuts are l isted belos, fol losed by e
d i agr&o.

Line Cut L o s a Slope angle ehen ne!
is h'.tng by e hal f

B

c
D

E

H

I

J

L

u
tl

A1I Bsrs
I point 48
I point 28
IP .  lBx2
IP .  IE

lP .  l 8  x  3
2P .  IB
IP .  IB
2P .  t6
2P .  lBx3
IP .  IB
2P .  18
2P.  IB
2P .  IB
5P.  l 8
5P .  IB
A I1  po in t s
I M€€h I Bar
I l,les h 2 B€r

I lt{esh in 2 Ror3

"10
" t2

, '  ,, 24

None

I ilesh in 3 Ueshes

280

200

1 5 0

l l o

9o

7o

5 o

3o

0o



Row No.

I
I

l

5

1
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l 5 a

l----M€sh No,

I
l l

t !

l 5

t 7

l 9
7 l

23
73

29

3 l

3 l

t 5

3r

l 9

{ 3

0 9

,i' 20" t , , '  l '  l '  : t  l '
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NET I ' IENDING & LACING & JOINING

4 . 1  I n t r o d u c r i o n

The damage to netr ing gear includes the breakinS of oett ing,
and the cutt ing of toines used to join the sebbinS, ropee, etc.  t f
even rninor danage to the net is not found at an early stege or is not
repeired, i t  t ' i11 bteak the balance of coobined poeer of the tear,
which m.y result  in greater damage. Therefore, regular inEpecrion and
repair  3hou1d not be neglected, especial ly dur inS f ishinS operat ions.
In th€ repair  of  uebbing, proper measures are taken according to the
degree of dsraSe, size of nesh, kinds of knot and oecessary condi-
t ions for repair .  For example, in repairs of any major damage only
the denaged part  I . i l l  be replaced irmediately by nelr  netr ing as ar l
energency rneasure, ard the rel leining le8s daneged parts tr i1 l  be
replaced later.  In th€ case of ninor dd6g€, thet psrt  only need be
teplaced or repaired r i th nett ing ts ines of the s&ne kind and size.

4.2 Pick-up knot

I , lhen sorking fron lef t  to r ight across tbe ner th€ needle is
pessed up through the mesh. The 1€ngrh of rhe bar of tbe mesh being
forned is neasured by l in iog up the knor being foroed lr i rh rhe
adjacent knot on the lef t .  C1&np the tein€ ei th the index f inSer and
thunb. A sheet bend is then fomed by thro\r ing the loop of ts ine ro
the lef t  and pa8sing the needle under the half  oesh being picked up
and over the loop. The knot is then pul led t ight by rnoving the needle
to the r ight.  Ihis is shown in the lef t  f igure belo\r .

When \ ,orking froo r iaht to lef t  the needle is passed doirn
through the nesh being picked up and the length of rhe bar of rhe mesh
beina formed is deasured by l in ing up rhe knot being forned sirh the
adjacent k{ot on the r ight.  The twine is clmped bettreen the
foref inger and thumb and a sheet bend formed, throwing rhe loop in the
tsine to the Ief t  and r ightening by moving the needle ro rhe lef t .
This is Bhoen in the r iaht f igure above.
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4,3 Cutt ing out

- In a pi€ce of n€tting each knot alseys ha6 four bars lerdi.rg
to it, never thEee or tt.o utrless it is on the edge of the netting, shd
never five under eny circrnstances. Ifhed the starting knot i; tied
the tein€ on the needle forEs the fourth b.r to the [!ot. On h.lf
aeah, pick up end side knots, the trrine on the needle fons one bar as
it is brouaht to the knot and another €s it leavee after the knot i3
lied. In the finishing knot the trine on the needle fors6 one bar as
i t  is brought ro the knor and t ied,

Tterefore, ehen cutt ing out a ho1e, preparatoty to rnendioS
rt,  the knot ro ehich the stert ing knot i6 to be t ied dust have three
brrs leeding to it, only one of th€ noro.l four bars beinS cut seay
(Fig. 23). A11 rhe other knor€ ried in oeniting the hole, 

-.*".pt 
th.

finishing knot, nust be tied to . knot eith only teo bars leadLng to
it, requiring tro ber6 ro b€ cut aeey. The fini;hirg tnot i6 tied ro
a knot with three bers leeding to i t ,  so only one bar is cut eeay.

Figure. 23

Startlltg
knot
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The procedure for cutt ing out is therefore:

l .  Arrange and support  th€ tret  so that i t  is pul l ing in the
r ight direct ion with Ehe roes of knots id l ine.

2 . Select the start ing koot a! the highest point of  the hole
and cut a\ray ooe bar,  lesving three bers to the knot.

l {ork dorn the lef t  hand side of lhe hole cutt inS anay t t ,o
bars from each knot,  leaving too bars to rr i th in a fee
t l e s h e s  0 f  r h e  b o t t o o  o f  t h e  h o l e .

Slart i rg at the top egain, imedietely lo the r ight of
the start ing knot,  work down the r ight hend side of the
hole, cutt ing anay tno bers fron eech knot end leeving
two bars to si thin a fet '  meshes of the bottom of the
h o l e .

Cut tr 'o bars 6t 'ay fron each remaining knot al ternately on
the lef t  then the r ight hand side of the hole unt i l  a
f inishing knot renains, nhen only one bar is cut anay.

The hole is then ready for nending. With large hole8 or r ipg
in the net i t  is of ten easier to cut out on each side for the f i rst
f ive to 10 meshes fron th€ start ing point.  Mend this and then cut out
e further sect ion and mend i t  progressing froo cutt ing to nending
unt i l  lhe job is conpleEed.

4.4 Mending

Fi8. 24 shors a sinple oend in which el l  the knots are used.
The curved arEoes indicate that e half  nesh (t$o bars) is fotued to
conplete a nesh. } loving fron lef t  to r ight f ron the start ing knot
( l ) ,  two meehes are cdnpleted with half  rnesh knots at (2) and (3).
ther€ ar€ fol losed by a side knot (4);  the direct ion is chan8ed from
riSht to lef t  and a pick up knot rnade at (5).  I tal f  rDesh knots ere
nade at (6) and (7) on the loops lef t  nhen knots (2) and (3) nere
made; (8) is a side koot fo11o*ed by a change of direct ioo to a pick
u p  k n o t  ( 9 ) ,  a  h a l f  m e s h  k n o t  ( r 0 )  t h e n  t h e  f i n i s h i n s  k n o t  ( 1 I ) .
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4 t

5

8 i 9 . 2 4

Ordinari ly,  al l  holes are not so sinple and straight for i rard
as shorn in Fig. 24. When a danaged net i5 e)<anined, i t  wi l l  of ten be
found that El{o or nore tears run dorim the net,  meeting at the point of
rnost d&nage, aod leaving a tongue or tongues of net hanging dol jn
between the tears, In Fig. 25 there are two tears running doml lhe
net and neet ing in the center t" ' i th a single tear running on dooo froln
there. As al l  nends nust progress dol lm the oet hal f  a nesh at a t ine,
to repair  this hole i t  is necessary to make tro separaCe nends. Ttre
f i r s t  s m a l l  m e n d  ( l s t  s E a r r ,  I  t o  4 )  c l o e e s  t h e  l e f t  h a n d  t e a r .  l t  i s
then possible to complete the repair  eork, start ing aC the top of the
r ight hand and progressing dol l1n the net (2nd start ,  I  to 26).
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F  i P .  2 5

4.5 !sls!!!c

l ihen damage to a net is extersive and part  of  the nett ing is
missing, rather than just torn, i t  is quicker to put in a patch than
to atrenpt to nend lhe hole in the normal l ,ay, To put ro a
rectangular patch cut out the hole as shown in Fig. 26. The petch is
cut one mesh smal ler in depth and uidth than the hole to al lor for the
half  nesh foroed on each side l 'hen se\r ing i t  i f l to the hole. Start ing
in the top r ight hand corner at I  and 2 work around the patch to
f ini€h aE I  and 2 in Ehe botton lef t  hand corner.  I f  too men are
avai lable. one can lrork in each direct ion and so save t ine.
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F i C .  2 6

When putt ing in a patch i t  is r lot  essent ial  to cut out a
square or rectangular hole ard then a patch to f i t  i t .  The nost
conmonly used method of parching is to cut out part  of  rhe hole and
then part  of  the parch ro f i t .  Join this in,  then cut out a furcner
s e c t i o n  o f  r h e  h o l e  a n d  a  c o r r e s p o n d i n g  s e c t i o n  o f  p a r c h  t o  s e ,  t o  i c .
Cont inue cutt ing the hole, cutEing rhe patch and joining unt i l  the job
is completed, The conpleted patch can be any shape so long as each
corner turned during cutt ing out the damaged nerr ing is a r ighr angle,

4 . 6  J o i n i n s  d  L a c i n g  &  S t a p l i n g

elvedge edge
(  doub 1e )

double twines)Selvedge



l fhen two pieces of v.ebbing are joined- together along.a seam

usins nett ins t ' r i ;e,  this is cat l€d "Iacing" '  T$ine sound on a

;; ; ; i " ;  
-" ; ; f "  

l "  usla i"  seving the seam, over and under throush the

"... 
.!"t"", anil kootting every foot or tlro so ss !o prevent tavelling

in the event of a break in the laciog lr'ide '

When joining two pieces of sebbing together '  several  con_

binat ions are p,-oesitG and each is appl ied according to th€ Purpose of

th€ join:
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(s) the 6€ct ions having the sa1[e wid!h bvt di f ferent ' [esh

s i z e s ;

(b) the sect ions having the same size but di f ferent nidths;

(c) the sect ions di f fer ing both in { idth end tnesh size'

Balt lng

(b)

\u.r.r .s
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nren ! 'ebbing is hung to a l ine, i t  is laced ei th 6 h€avy
hanging l{ ine in 1oops. The loop is formed by knott ing the hanging
toioe to the l ine at s ix or eighl- inch idtervels,  uBuaIIy by e clove
hitch t l i th an extra turn around the l ine. A rol l ing hi tch is
general ly used ehen rhe eebbing is hung to s chain or wire. This
lacing to a l ine by knott ing and loops is sodel imes cal led "slapl ing".

taple (by hegvY:
f,tr1ne,

Laclog Rolling hltch

elvedge Strlp of Webblng

Tte.e
hand, namely by

are only trro ways
using bai ! i l rgs and

to taper rrheo
f l l m e s h e € .

braiding webbing by

CLove hltch



4.7 l99lc-!9:-re\irc-s!c
I  )  The 'neshst ick

T h e  n e s h s E i c k  i s  i n d i s p e n s a b l e  i n  c o n c i n u o u s  h a n d
braiding. I t  is made of a piece of hard soooth uood, ei ther f la l  or
rouoded, about l0 cm long. I ts cross-sect ion, shich var ies with the
size of the mesh of the net beioa oade, is equal to the length of two
sides of rhe nesh laced on i t .  ln cross-sect ion i t  may be ei ther
reclangular (Fig. 27) round, or even oval shaped (Fig. 27).  Tbe
choice beEoeeo these l l . to types of meshst ick depends oo local custorD
and often eveo on the region or port  in quest ion. l lotrever,  the f lat
n e s h s t i c k  s e e m s  b e s c  s u i t e d  f o r  t r s w l  n e t  m e n d i n p ,

:==

F
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Fig. 27. Needles and neshsl icks

E -
c-
D-
E_

FandC -

melal needle for sna1l neshsize
wooden needle or the usual nodel
plast ic needle of rhe sane shape as B
reinforced plast ic needle
plast ic n€edle withouE tongue
wooden neshst icks, one rectangular and lhe

E a c h  o e s h s t i c k  i s  n u m b e r e d ,  a c c o r d i n g  t o  t h e  m e s h s i z e  i t
makes. Thus in braiding i r iEh a No. l0 oeshst ick, the neshes are 10 cir
I o n g ,  i . e .  5  c | o  f o r  e a c h  b a r .

During mending, the neshst ick is used io the sorkshoP
$hen several  l re6hes are to be braid€d or when i t  is di f f iculc to l jork
w i l h o u t  a  n e s h s r i c k ,  € o r  i n s E a n c e  i n  m e n d i n g  n e c t i r t g  s e c t i o n s  w i t h
v e r y  s m a l l  o r  v e r y  l a r g e  { e s h e s .



The needle

ln f ishermen's language the needle is the instrunen! that
holds the t \ r ine necessary for eork on nett i [g.  I t  nay be nade of
i rood, bone, plast ic or metal  and cooes in var ious shapes (Fig. 27);
here we shal l  discuss only those nosE cominonly u8ed.

The netal  needle (Fig,27A) is part icular ly sui ted to rork
on neshes less than 10 nm in size. For larger ones, the convent ional
cype needle is used (Fis.  27 B, c,  and D), of  a convenient dinension
for the size of the neehes to be nade.

T h e  p l a s t i c  n e e d l e  ( F i g . 2 7 E ) ,  w i t h o u t  a  t o n g u e  b u t  w i t h
the fore port ion open has an addiaional advantage of peini t t ing
machine ref i l l ins, Sone of these needles are desisnsEed by a nunber
warying with the manufacture. For instance, for Ehose nade of vood,
N o . l  i s  t h e  s m a l l e s t  a n d  N o . 5  t h e  l a r g e s c ;  f o r  ! e i n f o r c e d  p l a s t i c
n e e d l e s ,  N o . o  i s  t h e  l a r g e s t  a n d  N o . 1 5  t h e  s d a l l e s t .

5. DRAWING AND DESICN OF FISIIINC GEAR

The FAO Department of Fisheries, prepared the Catalogue of
Fishioe cear Designs in 1972, in which drar ings of f ishing gears ere
presented in due forn as fol loss

The detai led drawings are not meant to be to scale or to be
exact,  Ihey are neana to give essent ial  i rnpressions to any gear
expert ,  vho wishes to choose one gear rather than another and t 'ho msy
t h e n  w i s h  t o  c o n s t r u c c  o n e .

The total  Tex system (R tex) is adopted in the expression of
twine size. Therefore, twine strength charts are also given on a
s e p a r a t e  P a g e .

Units adopted

The netr ic sys ten is
des igned in aoother comonly
des igned should be used.

-  7 t  -

adopted as standard, but where a net was
used systen the units in ohich i t  i ras

2 )

convent ional sect ions of design

T h e  f i r s t  s e c t i o n  c l a s s i f i e s  t h e  g e a r ,  t h e  s e c o n d  s p e c i f i e s
the webbing, Ehe third specif ies the ropes, the fourth the f loats,
sinkers and any addit ional auxi l iar ies indicated by refererce numberg
on the drawinSs \r i th any vi tal  informarion in addit ion.
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l , tesh sizes are a1'rays given in I f i I t  fo l losed by the design
u n i t s  o n l y  l r h e r e  a p p l i c a b l e .  T r u e  n e s h  s i z e  i s  u s e d ,  r h a t  i s ,  t h e
length of one lurnen plus one knot r iEh the neshes st.etched.

Nunber of meshes

M e s h  s i z e

Upper edge, the number of
is siven.

neshes along the top of each panel

Che bot ton of  eachLoser edg€, the number of neshes along
penel is 8iven.

Depth, the number of meshes dor4'n the side of each panel ig
siveo.

B a i t i n g  r a t e

By use of cutt ing pattern lJhich can be appl ied quickly to
obtain the desired taper from either hand made or machine f lade
r e b b i n g .  I t  w i l l  b e  s e e n  t h a t  t h i s  s y s t e n  o f  s p e c i f y i n g  t h e  p o i r t t e ,
bars and neshes cut,  also designales the direct io[  in which the knots
l ie.  Where the webbing is tapered di f ferent ly on i t8 tr{o edges, then
the bait inS rate for both the inner and outer edge is epecif ied on
s u c c e s s i v e  1 i n e s .

T ake- up

T h e  j o i n i n g  o f  d i f f e r e n t  p a n e l s ,  v h e r e  j o i n i n g  n e t h o d  i s  n o t
obviouB, is given es a sinple rat io of the nunber of neshes of one
p a n e l  j o i n e d  t o  r h e  n u n b e r  o f  m e s h e s  i n  t h e  o t h e r ,  e . g .  A  i  B  =  4 : 5 .

Selvedg€

Sometimes trhen Lhe edging of a panel is only one ro$'  or a f€t t
meshes r ide i t  is more convedient to express this in the forn of a
s e l v e d g e ,  t h a r l  r o  g i v e  i t  a  s e p a r a t e  p a n e l  d e s i g n a t i o n ,  e . g .  c o E t o n  R
500 tex neans that a border i r  500 Tex coLton is braided along the
edse of the trebbins pane1.

Uater ial

A1l nater ials both natural  and synthet ic are al l  taken es
names beine in common internat ional use.



Construct ion of l ines and ropes

The number of strends and the direct ion of twist  is given
b € c a u s e  o f  i t s  g e n e r a l  a p p l i c a b i l i t y  i n t e r n a t i o n a l l y .  I t  i n d i c a t e s
t h e  " r e s u l t a n t  l i n e a r  d e n s i t y ' r  o f  t h e  f i n i s h e d  n e t r i n g  y s r n  b y  i r s
weight in gramtres per one thousand netres, For monofi lament,  a1so,
the diameter in ni l l inetres is given in brackets, This serves at rhe
sane t ine to indicate monofi larent as cc.opared with t l , isred or braided
n e t t i n g  y a r n s .  T h e  s e l e c t i o n  o f  a  p a r t i c u l a r  t y p e  o r  c o n s t r u c t i o n  o f
n e t t i n g  y a r n  i s  u s u a l l y  b a s e d  o n  t h e  b e s t  j u d g e o e n t  o f  t h e  d e s i g n e r
si th regard to operabi l i ty and catching eff ic iency. I t  may, however,
a l s o  d e p e n d  o n  o t h e r  c o n s i d e r a t i o n s  s u c h  a s  a v a i l r b i l i t y ,  p r i c e ,  l o c a l
preference. The construct ion given by the desianer is therefore not
o e c e s s a r i l y  b i n d i n S .

I n  o e t t i n g  t h e  t y p e  o f  k n o E
e h e n  c o n s i d e r e d  e s s e n t i a l .  T h e  s a m e
neshes l{hich is def ined as lnornalr l

t h e  g e n e r a l  c o u r s e  o f  n e t t i n g  y a r n
f o l l o r s  t h e  l o n g e s t  p o s s i b l e  n e s h
rel  evant symbols are abbreviated

o r  c o n n e c t i o n  i s  s p e c i f i e d  o n l y
a p p l i e s  t o  t h e  o r i e n t a t i o n  o €  t h e
(N) ' rhen i t  is perpendicutar to
i n  k n o t t e d  n e t t i n g ,  o  r h e n  i . t

a x i s  i n  k n o t l F s s  n e t t i n g .  T h e

T h e  n e s h s i z e  g i v e n  i n  r n i l t i r n e t r e s  ( m n )  a n d  d e f i n e d  a c c o r d i n g
t o  s h a t  i s  c o m o n l y  c a l l e d  " n e s h s i z e  s t r e t c h e d " ,  i , e .  t h e  d i s t a n c e
b e t e e e n  t h e  c e n t e r s  o f  t h e  t o o  o p p o s i t e  k n o t s  ( o r  c o n n e c t i o n s )  i n  r h e
s a n e  n e s h  w h e n  f u l l y  s t r e t c h e d  i n  t h e  r r n o r n a l r r  ( N )  d i r e c t i o n .  T h i s
c o r r e s p o n d s  e x a c c l y  w i t h  t h e  p r a c t i c a l  m e t h o d  o f  n e s h s i z e  m e a s u r e n e n t .

T h e  d i m e n s i o n s  o f  n e t  p a n e l s  o r  s e c E i o n s  i n  r i d t h  a n d  l e n g t h
o r  d e p t h  a r e  d e f i n e d  b y  t h e  n u m b e r  o E  m e s h e s  i n  a  s t r a i g h t  r o v  a l o n g
the edges \rbere appt icable as already mentioned. In travl .  net
d r a , i n g s ,  t h e  l , r i d t h  o f  t h e  b o s o n  i s  g i v e n  i n  b r a c k e t s  i n  a d d i t i o n  t o
t h e  m e s h  n u m b e r  f o r  t h e  t o t a l  i r i d t h  o f  t h e  n e t t i n g  s e c t i o n .  w h e n
r p p l i c a b l e  ( e . 9 .  t r a w t s ,  D a n i s h  s e i n e s )  u p p e r ,  l o \ r e r  a n d  s i d e  p a n e l s
a r e  d e n o c e d  b y  s y . n b o l s  t o  f a c i l i E a t e  u n d e r s t a n d i n g  o f  t h e  d e s i g n
d  r a w i n g .

D o u b l e  b r a i d e d  o e t t i n g  i s  m o s t l y  r e s t r i c t e d  t o  n a r r o l '  s t r i p s
a l o n g  e d g e s  o r  t o  c o r n e r s .  l n  s u c b  c a s e s  t h e  n u m b e r  a t t a c h e d  E o  t h e
s y n b o l  f o r  d o u b l e  b r a i d i n g  i n d i c a t e s  t h e  d e p t h  o r  w i d t h  i n  n u m b e r  o f
n e s h e s  w h i c h  i s  a l r e a d y  i n c l u d e d  i n  t h e  n u m b e r  s p e c i f y i n g  t h e  o v e r a l l
d i r n e n s i o n  o f  t h e  r e s p e c t i v e  n e t  p a n e l  o r  s e c t i o n  t o  w h i c h  t h e  s t r i p  o r
c o . n e .  o f  d o u b l e  b r a i d e d  n e t t i n g  b e l o n g s .  W h e n  s h o l e  s e c c i o n s ,  s u c h
a s  t r a e l  c o d  e n d s ,  a r e  d o u b l e  b r a i d e d ,  t h e  s y m b o l  i s  a t t a c h e d  l o  t h e
n e s h  n u n b e r  d e s i g n a t i n g  o n e  o f  t h e  m a i n  d i n e n s i o n s  o f  t h i s  s e c c i o n ,
e  . 9 .  c h e  l e n g t h .



F o r  p r a c t i c s l  r e a s o n s  t h e  s h a p e  o f  r e t r i n g  s e c t i o n s  i s
indicated by the cutt in8 rate at i ts edges, i r respect ive of l 'hether
hand braided or shepe cut,  t lor izontel  or vert ical  edges in the
drat ' ioa obviously designate streight l ines of knots r i thout any bar
c u t s .  F o r  t a p e r e d  e d g e s  p o i n t  c u t s ,  i . e .  c u t s  o f  s  n e s h  i n  " n o t m a l "
direct ion are specif ied by N or P (poiot cut)  and fu11 nesh cuts
r e c t a n g u l a r  t o  " n o n n a 1 "  d i r e c t i o n  b y  T  ( t r a n s v e r s a l )  o r  M  ( m e s h  c u t ) .
B e r  c u t s  e r e  s p e c i f i e d  b y  s F b o l  B ;  A B  i n d i c e t e s  a l l  b a r  c u t .  I n
cases shere rhe taper does oot fol lon a reasonably simple cutt ing rate
the next best is given together l ' i th a symbol indicat ing iEs or ly
approxidate appl icabi l i ty.

The hanging rat io (E) i .e.  the length relat ion betreen the
rope and the nett ing to be attached to i t  is def ined as the numerical
value of the decimal fract ion of the lergth of the rope divided by the
stretched lenath of the re€pect ive nett ing sect ion, the lat ter being
the product of the neshsize stretched nult ip l ied by the nunber of
l reshes in a straight ro9.

(e .g .  E  =  
f t8  H 

=  o . ; l l .  r t  i s  shosn ehere  cone idered esseot ia l ,  e .e .

i n  pu rse  se ines ,  as  fo r  i ns tance  E  =  0 .7 I .  The  exp ress ion  o f  hang- in

. 624 - 440(e .s .  E  =  -1 ' ;  -  0 .29 )  i s  a IEo  comnon ly  used .

Ropes are drawn by thick l ines end specif ied by their  length
in netres, the oater ial  arrd their  dianeter in ni l l imetres (e.g. 37.20
PEs F 12),  Abbreviat ions for mater is ls used in rope-rnaking, e.g. for
steel wire rope and conbinat ioo rope a.e used. Because of the var iety
of i terns for the specif icat ion of accessorie6 a c€rtain anount of
inprovizat ion had to be accepted. They are l lost ly shosn in the
addit iooal detai l  or schenat ic drawings elrd in such a l ray as to be
self-explenatory, Designat ions by tetus or sFbols are restr icted Eo
the absolute rnininun and only the nost essent ial  dimensions or proper-
t ies are giv€n (e,g. ground rope bobbing: mater ial ,  di&neter .= ST p
530 - t rael  f loats:  nunber,  nater ial ,  diameter = 40-50 lJ i  2OO -
purse eeine f loatsr nunber,  mater ial ,  b oysncy = 1200 PL 0.66 kgf-
p u r s e  r i n g s :  n u r b e r ,  n a t e r i a l ,  e e i g h t  =  4 5  B T  7  k g )  g i v e n ,  e . 9 . 3  Z
denot ing 3 strend€d rope \r i  th r ight-hsnd t t , ist .  Left-hand t ! ' i3t  is
designated by S. For wire rope th€ congtruct ior of  the rope ray be
g i v e n ,  e . g .  6  x  1 9  s i g n i f y i n g  6  s t r a n d s  e a c h  c o n t a i n i n g  1 9  n i r e s .



For comparison of
fol losing drat ing rules have

l .  c i 1 1  n e r s ,  T t a p
overal l  s ize is
a l l  e d g e s  o f  t h e
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each panel in neshes

i n  t h e  p a n e l s ,  i n  m r ,

2 . surrounding nets :  Purse sein€s, Lamparas, etc.  fhe
convent ion adopted is to dran the nett ing to the lenSth
of the f loat l ine but the 4eprh of each panel is drasn to
the depth of the stretched webbing, unless other{ ise
stated on lhe drawings,

Trel{ ls,  Danish seines :  The r ' idth of rhe panel is drawn
at half  the strerched vidrh. The lengrh is drasn ar rhe
stretched 1en8rh. Smal l  gap€ are shoen bet$een panels
shere there is " take up".  Where t l 'o najor parts of
nett ing are joioed along their  edges, qir t r  thl i r  enas
level and *here the parts are of di f ferent stretched
lenSths, the slack occurs in the longer part  .  In the
drawings, the ends are ei ther shosn 1eve1 r i th each other
or as in the case of t rawl l ' ings they are drasn to their

overal l  s izes and shapes of Sear the
b€en adopted.

nets, Li f t  det ,  etc.  I  Nets ehere the
deternided by the len8rh of the ropes on

of meshes at the top and bottoro of each panel

3.

Conetruct ion in detai l

-  To faci l i tate conparisoo of designs, the dranings nornal ly
c o n t a i n  L h e  f o l l o w i n g  s p e c i f  i c a t i o n c .

L

The depth2 . o f

3. The nesh size

The tr ine size of the panels.

DependinS on the leyout of the net,  t t re number of neshes rn
depth, the mesh size and the tr ine size may appear eirher on or
alongside the panel s thus:
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No.  o r  E . . he r  I  o ,  o f  r . r h . .

No. ol !e.h.! | t{o. or lerhe.

Other indicat ions

4 .

o t h e r  S e a r  ( d r e d g e s ,  p o t s ,  l i n e s ,  e t c . ) .  I n  v i e n  o f  t h e
great var iety in construct ion and the l in i ted nunber of
designs of the di f ferent other gear types, e standardize-
t i .on of presentat ion oould be iopreci ical .  Sch€Tatic or
part ly per8pect ive overal . l  sketches coropledented by
detai led drasing8 according to requirenents are con-
sidered prefereble et this stage to provide sel f-
explanatory specif icat ions. DiDension3 .sre Siven and
sceles indicaEed rhere appl icable.

Ceneral  out l ine dra{. ings, e.g. of  the r ig of a cotrptete
gear,  which are neant to faci l i tete the understending, es
wel l  as detei led dral ' ings of conponents, are nost ly not
t o  s c a l e .  I n s t e a d ,  e s s e n t i e l  d i n e n s i o n s  a r e  g i v e n .
l{ater ials ere indicated only l 'hen considered oecesaary.

0f the metr ic systen, l ,h ich has been adopted throughout
for dinensions, only the units netre (n) and ni l l ioetre
(nm) are ut i l ized. The rnetre is used for larger dinen-
sioos such as lengthe of footropes, headl ines, f loat-
l ines, br idles aod appl ier to f igures havinS a point
f o l l o w e d  b y  t w o  d e c i n € l s  ( e . 9 ,  5 . 2 5 : 9 0 . 2 0 ) .  T h e  n i l l i -
nelre is used for smal ler dinensioos such as oeshsize
(ettetched),  diarneters of ropes, f loats or bobbins and in
the delai led dre*ings. I t  appl ies to the f igures si thout
a  p o i n t  ( e . s .  1 2 ;  5 2 7 1 2 3 0 5 ) ,

The unit  for nass and weight is the ki logramme (kg).
Forces such as breaking load of net i ing yarns or ropes
and buoyancies of f loats are given in ki logramne- force
( kgf)  or gramne-force (gf) ,

trin.
3 i . .  . i . .  d . .D



5 .

6 .

l tater: ia ls are indicated by abbreviat ions rhich are
preferably based on terms ia connon internst ional use,
s u c h  a s  p l a s t i c  ( P l , ) ,  s i s e l  ( S r L ) ,  p o l y s o i d e  ( P A ) ,  ( s e e
abbreviat ions)

As is wel l  knotrm the choice of mater ial  and construct ion
has inf luence on certain cheracter is l ics of nett ing yarns
a n d  r o p e s ,  6 u c h  a s  e l a s t i c i t y ,  s t i f f n e s s ,  s p e c i f i c
Sravi ty,  ehich may be considered signi f icant for certain
types of gear and f ishing condit ions. The same appl ies
t o  a 1 l  k i n d s  o f  t r e a t m e n t  ( p r e s e r v a t i o n ,  k n o l  s t a b i l i z a -
l i o n ,  s t i f f e n i n g ,  e t c . )  a n d  a l s o  c o l o u r .  S i n c e  i n  n a n y
cases there is no uaiformity of opinion regardina the
inportance of these features and also for lack of space
they are not included in the gear specif icat ions,

The size of nett ing yarns is designet€d according to the
tex systen, and R-tex t |es adopted as the only unit
b e c a u s e  o f  i t s  g e n e r a l  e p p l i c a b i l i t y  i n t e r n a t i o n a l l y .  I t
indicates the "resultant l inear density" of  the f in ished
nett ing yarn by i ts weight in gremmes per one thou6and
metres. For nonof i larcnt,  a1so, the dianeter in mi l l i -
metres is given in brackets. This serves at the sarne
t ime to indicate nonof i lament as conpared oi th t€isted or
braided nett  ina yerns.

The select ion of a part icular type or construct ion of
nett ine yarn is usual ly bssed on the be6t judgenent of
the designer ui th regard to operabi l i ty end catching
eff ic iency, IE ney, hosever,  elso depend on other
c o n s i d e r a t i o n s  s u c h  a s  a v a i l a b i l i t y ,  p r i c e ,  l o c a 1
preference. The construct ion given by the designer is
t h e r e f o r e  n o t  n e c e s s a r i l y  b i n d i n g .

9. In nett ing the type of knot or connect ion is specif ied
only when considered essent ial ,  The sade appl ies to the
orientacion of the meshes ehich is def ined as "norrnal"
(N) l rhen i t  is perpendicular to the general  course of
nett ing yarn in knotted nett ing, or r f ien i t  fol lor 's the
longest possibl€ mesh exis in knot less nett ing. The
relevant s) ' rnbols are abbreviated.

10. Ihe meshsize given in ni l l inetres (n|)  and def ined
acco.ding to rhat ie comonly cal led "rnesheize
s t r e t c h e d r r .  i . e .  t h e  d i s t a n c e  b e t n e e n  t h e  c e n t e r s  o f  t h e
lwo opposite knots (o! connect ions) in the setre nesh
ften ful ly stretched in the I 'noftel i r  (N) direct ion. Thig
corresponds exact ly i r i th the pract ical  nethod of neshsize
heasuremenc.

7 .

8 ,



lhe didensions of the net penels or sect ions in oidch and
length or depth are def ined by the nunber of meBhes in a
straight ro ' ,  along the edges obere appl icable as already
nent ioned. In trewl net dra$ings, the ?idth of the bosoD
is given in brackets in eddit ion to the nesh nunber for
the total  s idth of th€ nett inS sect ion. l lhen appl icable
(e.9. t rswls, Denish seines) upper,  lo\ .er and side panels
are deooted by symboLs to feci l i ta le understanding of the
design draeing.

12. Double braided oett ing is most ly restr icted to narros
str ips along edSes or to corners. In guch cases the
number atteched to the sytbol for double braiding
indicates the depth or sidth in nunber of ne6hes ehich is
already included in the nunber specify inS th€ overal l
diroeosion of the respect ive net panel or sect ion to shich
the str ip or corner of double braided nett ing belongs.
When ehole seccions, such as travl  cod €nds, ele double
breided, the symbol is et tached to Ehe nesh nunber
designat inS one of the oain dinensions of this sect ior l ,
e . g .  t h e  l e n g t h .

13, For prect ical  reasons the shape of nett ing sect ions ig
indicated by the cutt idg rete at i ts edges, i r respect ive
of shether hand braided or shnpe cut.  I lor izontal  oi
v€rt ical  edSes in the drair ing obviously designate
streight l ine8 of knots r i thout any bar cuts.  For
tapered edges point cuts,  i ,e.  cuts of a mesh in rrnormelr '

direct ion are specif ied by N or P (point cut)  and ful l
negh cuts rectengular to ' inorrnel"  direct ion by T ( trans-
versal)  or U (nesh cut).  Bar cuts are specif ied by
syDbol B; AB indicates el l  bsr cut.  In ce3es rrhere the
taper does not fol low e reasonably siople cutt i r lg rate
the nex! best is given together ei th a sylbol indicat ing
i ts only approxinate appl icebi l i ty.

14, The hanging rat io (E) i .e.  the leogth relat ion betneen
the rope a.rd the nett in8 to be atteched to i t  is def ined
aa lhe nunerical  vslue of th€ decinel f rect ion of the
len8th of the rope divided by the stretched length of the
r€spect ive nett iog sect ion, the lat ter being the product
of the nesh-size stretched mulEipl ied by the nuober of
meshes in e streight ron.

re.s.t=#$*=
essen t ia l !  e .8 .  i n

The expression of
also commonly used

0.71).  I t  is sho{o rhere considered

purse lreines, as for instance E = 0.71

_ 624-440nang . - l n  \ e .8 .  o  "  - . -62g  '  v , t t )  tE
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Popes are drafln by thick lines and specified by their
length io oetres, the meter iel  and their  dianeter in
rni l l inetres (e.g. 37.20 PES F 12).  Abbreviat ioN for
nelet iels used in rope-daking, e.g. for s leel  eire rope
and conbinat ion rope €re given in abb.eviat i .ons.

Eeceuae of the var iety of i tens for lhe specif icet ion of
eccesaories a certein enount of improvizat ion had to be
eccepted. Th€y sre rost ly shot|m in the addit ional detei l
or achematic draeings and in such a ray as to be sel f-
e*plenatory. DesiSnat ions by tertns or synbols ere
reatricted to the ebsolute |Iininln atril only lhe |lost
esseot ial  dimens ions or propert ies are given (e.8. ground
rope bobbing: naterial, diatreter = ST t 530 -_ tra*l
f loats:  nunber,  Deter ial ,  diemeter = 4G-50 A'L p 200 -
purse seine f loats:  nurber,  n. ter iel ,  buoyancy = 1200 PL
0.66 kgf -  Frrse r ings: nunber,  meter ial ,  weight -  45 BT

Abbreviet ion and synbols

AL

BR

CEM

coc

alunit l iun

bresg

copol Fer-f ibre

coribinat ion rope

depth

elevator,  f loat oi th incorporated ki te

facultatlve

iroo

Selvanired

length (mn)

m a n i l a

matet i ! r I

nonof i l6!ent

po I yanide

l ead

coP

c0lrB

D

ELEV

FAC

rE
GALV

L

I'IAN

MAT

MONO

PA

PB



- 80 -

PE

PES

PL

PP

PVA

PVC

PVD

RUB

SELV

S I A

sls
ssT
ST

st{
SYN

IJD

I{IRE

polyetht lene

P o l y e s t e r

p l s s t i c

polypropylene

polyvinyl  alcohol

polyvinyX chlor ide

polyvinyl idene chlor ide

rubber

selvedge

s i a o e s e  ( f l o a t )

s i 6 e l

s t a i n l e s s  s t e e l

6 t e e  I

soivel

s y n t h e t i c  f i b r e

steel wire rope

d i  ene!er

upPer Panel
lover panel

slde panels

N-dlrectlon ln nettlng

thlcknesd

opt lonal

clrcuhrference

double bralded

epproxlmately

@
T
.i-

{

o
tt

- tF

o
+
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IV. PrcHIf,G CE,AR AI{D UGTEODS

I. INTRODUCTION

The purse seine is one of the most advanced types of f ishing
8ear for surrounding f ish schools used for catching pelegic f ish
s p e c i e s  s u c h  a s  s a r d i n e ,  a n c h o v y ,  n a c k e r e l ,  h a r d - t a i 1  s c a d ,  b o n i t o  e n d
s k i p j a c k .  T h e  p u r s e  s e i n e  c o n s i s t s  o f  p i e c e s  o f  r e c t a n g u l a r  n e t t i n g ,
a cork l ine or f loat l ine with f loats attached and a foot rope or
s i n k e r  l i n e  e i t h  s i n k e r s  a t E a c h e d .  A t  b o t h  e n d s  o f  t h e  s e i o e ,  r n e r e
are side l ines to l {hich hsnd ropes are f ixed. HoDever,  the noEt
sel ient feature of the gear is that i t  is used to ercirc le aod i lopormd
f i s h  s c h o o l s  b y  c l o s i n g  t h e  b o t t o n  e i t h e r  w i t h  h o o k s  ( i n  t h e  c a s e  o f
oo purse l ine) ,  or by purse I  ine which passes through purse r ings
f ixed to the ends of br idles attached to the sinker l ine et regular
inlervels,  thu€ prevent ing the f ish escaping downi,ard. The buot or
cod end part  of  the net is general ly located at the enq of one of the
eings, hosevet,  in a Thai purse seine i t  is located at f  of  the len8th
of the net from the lef t  s ide oing, except in the ca;e of two-boet
type purse seine where the bunt or cod end is located in the middle.

4 . I  P U R S E  S E T N E

P ' i r s e  s e i n e s  o r i S i n r t e d  f r o m  b e a c h  s e i n e s  a n d  e e r e  d e v e l o p e d
to  catch f ish schools in  deeper l .a ter , The shape of  the net  heB
e v o l v e d  b o t h  i n  i t s  f e a t u r e s  a n d  s i z e .  P u r s e  s e i n e  f i s h i n g  n e t h o d g
are elseys advanced. No{adays nost purse seiners are equipp€d \ . i th
f i e h f i n d e r ,  s o n a r ,  r a d a r ,  a n d  s o n e  h a v e  a  n e t  h a u l e r ,  p o $ e r  b 1 o c k 6 ,
s i r e l e s s  i n s t r u n e n c s ,  f i s h  l u r i n g  1 a t r p s ,  c u r r e n t  n e t e r s ,  e t c .  l h e s e
shor.  bol '  Eodern purse seine f isheries are noeadays. Schenet ic
d i a S r e 6  o f  d i  f f e r e n t  t y p e s of purse seines are shot,n in Fig. 28

Mackere I  purse seine se{ne

F i g ,  2 8 .  S c h e n a t i c  d i a g r a n s  o f  d i f f e r e n t  t y p e s  o f  p u r s e  B e i n e s
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, CLASSIFICATION OF PURSE SEIUE FISHERIES

T h e  p u r s e  s e i n e  f i s h e r y  i s  g e n e r a l l y  c l a s s i f i e d  a s  f o l l o t s : -

l .  One-boat sardine purse seine f ishery;

2. T*o-boat sardine purse sein€ f ishery;

l .  One-boar horse nackerel  end mackerel  purse seine f isheryj

4. Two-boat horse neckerel  and nackerel  purse seine f isnery;

5. One-boat skipjack and tuna purse seine f ishery;

6, T\ro-boat skipjack and runa purse seine f ishery.

In the above f isheries, 2,  3,  and 5 are the comrerciel ly
r 'DPort8nt Ones.

They are also classi f ied, f ron rhe point of  v ieo of f ishing
operai ions, in lo the one-boat type purse sein; and tpo-boaE tyD€. In
lhe Thai purse seine f ishery, chere are aary kinds ot purse seine
f iaheries: anchovy purse eeine, sardine purse seine, bonito purs€
s e t n e ,  c o c o n u t - l e a f  s h e l t e r  p u r s e  s e i n e ,  l i g h t  r a f t  p u r s e  s e i n e ,  e t c .
General ly hosever,  they are divided into tro big groups based on their

a) l r i thour pur6e l ine

b) t{ i th purse l ine

the purse seine si thout purse l ine or ' ,Uan clud Takho,,  is a
eurrounding net for catchioS ancbovy, sardine, etc.  I t  is a smal l-
scale f ishing gear,  general ly operated by a smatl  boat l ' i th e cree of
6-12, in shel loe areas, 2-12 netres in depth, neer rhe coest or an
i8lend. The operat ion can even be done near coral  reefs or areae rr i th
a rocky boctom,

The purse seine with purse l ine of ' ,Uan I ,()rn, '  is also a rvoe
of surrounding net for carching var ious pelagic f ishes, depeo?t ing on
t h e  m e s h  s i z e ,  s t r u c t u r e  o f  t h e  n e t  e n d  n e t h o d  o f  f i s h i n s .  I t  i s  t h e
type nost conmonly found in Ttai  terr i tor iel  warers, I t  can be
operated by a sma1l.  boar wirh a crer of 5-10, or a targer ves€e1 wirh
e cres of 30-40. They cao operate in f ishing grounds fron 2 metres rn
depth to much deeper areas, This gro,rp can be divided inro tro types
of f ishing:

One-boat type purse seine

Two-boat type purse seine

I .

2.



I n  t h e  o p e r a t i o n  o f  o n e - b o a t  r y p e ,  o n e  e n d  o f  t h e  n e t  i s  h e l d
b y  a  s k i f t  o r  t i e d  t o  f l o a t s  o r  l i g h t  r a f t  i r h i l e  t h e  o e r  i s  p a i d  o u r
b y  t h e  b o a t  p r o c e e d i n g  a t  f u l l  s p e e d  v h i l e  n a k i n g  a  c i r c l e  r o  c l o s e
t h e  n e t  q i t h  t h e  o r h e r  e n d .  A f E e r  p a y i n g  o u t  r h e  n e t ,  t h e  p u r s e  l i n e
i s  r e t r i e v e d  a n d  r h e  b o r r o m  o f  t h e  n e t  p u l l e d  c l o s e d .  T h e n  a f r e r
p u r s i n g  t h e  l i n e ,  t h e  n e c  i s  h a ( l e d  i n  a n d  r h e  f i s h  a r e  d r i v e n  i n r o
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Aner ican type net

One'boat type net

( 1 )

(3 )

type ne!

Fig. 29. Various net shapes and posir ions of the bunt

I\ro-boat
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CONSTRUCTION OF PURSE SEINE NET

The length end depth of the nec depend on the size of the
f ishing boat,  the f ishing rnethod, and in the case of the f ish school
the detect ion nethod used. I f  the lur ing nethod is used, the net
should no! be too Long. The mesh size used for a purse seine net
depends on the f ish to be caught ,  e.g. for ssrdine, nackerel  ,  round
l t c a d ,  e t c . ,  a  I "  t o  L 5 "  m e s h  i s  s u i t a b l e ,  h o r e v e r ,  f o r  c e t c h i n S
b o n i t o ,  s k i p j a c k ,  e t c . ,  a  2 . 5 ' r - 3 . 7 "  n e s h  i s  s u i t e b l e ,  a n d  f d r  c a t c h i n g
anchovy, a minow net is required. The shape, construct ion and Eater ial
o f  t h e  n e t s  u s e d  c o  c a t c h  f i s h  i n  c o n j u c t i o n  w i t h  c o c o n u t _ l e a f
s h e l t e r s ,  l u i i n g  l i g h t s  o r  b y  s i m p l y  u s i n g  t r a d i t i o n a l  v i s u a l  s i S h t i r g
are nainty the same (See Fig. 30 belov).

3 .

t6 * ll*ro

* 8
+ 9

(Not to scale)

1

t7r'

I .  B u n t  o r  c o d  e n d ;
2 ,  N e t  u n d e r  c o d  e n d ;
3 .  H a i n  n e t ;
4 .  U p p e r  s e l v e d g e  n e t ;
5 ,  l p * e r  s e l v e d g e  n e t ;
6 .  s i d e  s e l v e d g e  o e t  ;

7 .  F l o a t  l i n e ;
a  c i  n r . a r  I  i n o .

9 .  P u r s e  I i n e ;
1 0 .  s i d e  I i n e  ;
1 1 .  H a n d  r o p e ;
1 2 .  B r e a s t  l i n e  o r

B r i d l e ;

1 3 .  A u x i l i a r y  f l o a t  l i n e ;
1 4 .  S m a l l  f l o a t  i
1 5 .  B i g  f l o a t ;
1 6 .  P l a s t  i c  r i n s ;
1 7 .  P u r s e  r i n g ;

F i 8 .  3 0 .  D e s i g n  o f  p u r s e  s e i n e  n e t
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4 . FISEIT{G OPEMTIONS

There are t l {o purse seine f ishing nethods used in thai land:-

One is lhe f ish school det€ct ion nethod and the other is the
f ish lur inp nethod.

l .  F i s h  s c h o o l  d e t e c t i o n  n e t h o d s

Tfiere are t l 'o f ish school detect ion rnelhods:-

a) Tradit  ional v isuel observat ion

b) I todern nethod using f ishf inder,  sonar and radar,  and in
some developed countr ies, airplane and hel icopter.

Usual ly f ishernen l ike to search for f ish schools in the
eveoinS before sunset and in the early norning or dur i .ng t$i l ight aod
in the night ehen the moon is ganing. l lhen a purse seiner arr ives at a
f ishing ground, Ehe nasterf isherman vi11 go up to the crow's-nest on
t h e  m a s t  t o  l o o k  f o r  a  f i s h  s c h o o l .  H e  g i v e s  d i r e c t i o n s  t o  t h e  s t e e r s -
nen through a plast ic pipe by signal (shist le,  horn, or bel l ) .  On some
purse seinere, the crow's-nest is f i t ted i r i th s steering r 'heel so that
the masterf ishennan can control  lhe vessel rhen searchins for a f ish
s c h o o l .

1.1 To f ind a f ish school dur ing the dayt ine

In the dayt ine $a can f ind a f ish school by looking for the
fol  lo ir ing: -

Change of Fater colour

A f ish school nesr the surface, seen from far away, tdi l l
rneke the l{ater appear coloured and the l,eter around the
school oi l l  shoir  r ipples dist inguishing i t  f rod the
surrounding t 'ater,  especial ly in the case of schools of
s a r d i n e ,  a n c h o v y ,  r n a c k e r e l  ,  e t c .

Jutoping f ish

Sometimes f ish in the school are seen Eo be junping, such
a s  b o n i t o  a n d  h a r d t a i l  s c a d .

a )

b )
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1 .2  To

Flock8 of birdg

A f lock of sea birds oft€n acconpaoies a school of  f ish.
Birds f ly ing in a f ixed direct ion are usual ly iodependent
of a school be1ow, but birds f ly iog high es r€11 es 1o!r
in var ious direct ions are general ly fol lorr ing a school.
l lhen the movenent of a f ish school in rapid, the birds are
very act ive. the direct ion of tbeir  f l ighr duggesrs the
novenent of the f ish scbool,  Bur I 'hen the Dovement of a
f ish school is s1on, the birds f ly s lonly and circ le high
in the air .  As soon as the f ish school begios to cone up
to surface, the novenent of the birds agaio becones very
a c t i v e .

f i n d  a  f i s h  s c h o o l  d u r i n g  n i g h t - t i n e

At night- t ime rrhen there is l i t t le moon l ight f ish schools csn
be found by observing the plankton hroinescence, caused by the st , imring
f i s h  s c h o o l ,  W e  c e 1 1  t h i s  ' r b i o l u m i n e s c e n c e l .

1.3 }{odern nethod

This method tskes adveniege of f ishing gear accessories or
f ishing equiFredt such as f ishf inder,  sonar and rader,  etc,  Sone
countr i€s use airplanes or hel icopters to f ind for exanple schools of
tune, bonito,  skipjack, etc.  ceneral ly to f i rd f ish schools by using
f ishf inder and sonar,  the f ish school must be migrsl ing belor the
surface and can be found at anyt i rne of the day or night,  l losever,  l rhen
a i r p l a n e s  o r  h e l i c o p t e r s  a r e  u s e d ,  t h e  s c h o o l  o f  f i s h  m u s t  b e  s d i n m i n g
near Ehe surface aod can only be found in the dayt ine.

2, Fish Luring 0elhods

There are six nethods of lur ing to concentrate f ish for purse
s e i n e  f i s h i n g  o p e r a t i o n s  i n  T h a i l a n d  t o d a y ,

2 .1  Lu r  i ne

2 .2  Lu r ing

r .  r  Lu r rng

2 .4  Lu r iog

2 .5  Lu r ing

2 .6  Lu r iog

b y  l i g h t  r s f t  ( g e s  c y l i n d e r  l a n p )

by I  ight boat (generator)

by underwater laop

by coconut-1eaf shelter,  cel led "psyar ' l

b y  c o c o n u t - l e e f  s h e l t e r  w i t h  l i g h t  r a f t

by mercury lernp and l ight raf t .
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,i.t{w
<>

locate flsh Echool

(2 )  s top  le6se l  qnd

acce63 the fl6h schoot

o

circle af,d Butround the

3 I .  S t e p s  t o  a  f i s h i n g

(8)  r tsh concentrar€d tn the
hrnt  dre scooped tntd the

Re. r rdnB€ the  n . t '
i h€n  cont loue s€drch

\

( 7 )

(4)

I 
'Ilnd dlrectlon

M
(3)  s tar t  6hoot tng the net

F i g . o p e r a r  i o n  w i t h  L r a d i t i o n a t  v i s u a
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_M/
=>=r //

o

O Haul in the net

@ et".."a to next operallon

! ig.  32. steps to a dayEine t ishing operat ion using sonar

bcat€ flEh school

17-1
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The net is hauled up oh bot-h
sides and the fish are driven

F i g .  3 3 .  S t e p s  t o  a
and sonar

night- l ide f ishing

Fish are gcooped into the
fish hold. ?hen the net
is alrdged for the next
fighihq operatioh

operat ion using f ishf indei

Tulr on the 1lghts
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I

l0

I

( I )  Purse saln€r  ts-6nchored and the l1 !ht  r r f ts  re leased.

( 2 )
2

Plck up raf ts  snd
th l rd raf t .

Btar t lng r l th  th6

( 3 ) Plck up and turn of f
leave onty the aecond

the  l l8h tB o f  the  f l l s t  r6 f t
l lgh t  !a f t  a t tsched.

(4) Ihe 8o.dol6 toe€ the
te lea8ed l18ht  r8 f t
38e in3 t  the  e1nd.
P! !s€  s€ lne !  pu l l t

(5) On.e the puire r1n8s rr.
ot r  board,  the net  1s
pul l€d-up on both 61det .

(5 )  Purde E€rner  6hoot6  the  ne t
and Eu l rounds  the  l lgh t  ra f t
i ' 6 ln te lncd  Ln  the  center .

F i g .  3 4 ,  S t e p s  t o  a  f i s h i n g o p e r a t  i o n  u c i n g  l i g h t  r s f t s
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In nore sinple terms, a trar l  is
sist ing of a net bag thar is toved through
b o t t o n  t o  t r a p  a n y  f i s h  i n  i t s  p a t h ,

TRAl'|L

I .  1NTRODUCTION

I t  i s  d i f f i c u l t  t o  e s t a b l i s h  e x a c r l y  r h e r e  a n d  w h e r  r r a \ ' l s
i rere f i rst  introduced into f ishing pract ice, They are menrioned,
hoirever,  ae early as the 16th century in off ic ial  doc$nents publ ished
in Eogland, To date, t ral ' ls have been knoen as a f ishing gear that has
a high catchiog eff ic iency and play an irportant role in the f isheries
of lhe world,

Professor F. L Baranov def ined the di f ference bet\reen traI '1
ard other f ishing gear of the f i l ter ing c1ass, as fol lons: " I f  the
length of the f ishing paEh of rhe gear exceeds rhe lengrh of rhe gear
i tsel f  by a few Eines (not over 5),  then i t  is considered seine type
gear,  phether or not the gear in act ion reaches the surface of the
oater.  I f  the length of the f ishing path of the gear is several  tens
or even hundreds of t i ,nes (up to 1000) lonser than the sear i tsel f ,
this is t rar l  lype Aear".

a form of f ishing gear con-
a nass of water or along the

2. CLASSIFICATION OF TRAWI-

considering the areas of operat ion and the posit ion of the
f ishing gear in relat ion to the sea boctom \rhen f ishing, t raol  f ishing
gear can be grouped into tour major c€tegories:

Surface trawls (  tno-boat type);

Mid-watet t ravls (one-boat and E\ro-boat types);
BoEtom tra{ ls (one-boat and t l ro-boat types);

O t h e r  t o \ r i n g  n e t s  ( b e a c h  s e i n e ,  b o a t  s e i n e ,  e t c . )

Surface trawl or f loat ins trael

To catch soa1l f ish such as sardine and anchovy, surtace trawl
n e t s  a r e  s o m e t i n e s  u s e d ,  b e c a u s e  t h e s e  g r o u p s  o f  f i s h  o f t e n  a p p e a r  n e a r
the surface and sq, i rn slow€r than th€ larger pelagic f ish.
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t r l id-sater trael

To catch pelagic f ish i r  the niddle layers (oiddle layers here
neaos the eater layer in bet i reen the f i rst  fei '  oetres belot '  the surfsce
and the f i rst  fer netres above th€ sea-bed),  nid-water l ranls are some-
t ines used. Usual ly mid-rater trael ing is carr ied out oo the hiSh seas.
Uid-sater tragls can be subdivided into ote-boat and tro-boa! types.

The fol lotr ing are the nain di f ferences betveeo nid-eater and
bottom trar l ing:

l .  [ id-sater trasl ing is ained trar l inS. The search foi  and
deEect ioo of f isb schoo13, deterf l inat ion of their  seiming depths,
br inging rhe vessel to i r3 shoot ing posit ion, dragging through school6,
and dural ion of drags, are al l  operat ions et ich ere carr ied out accor-
ding to readings of hydroacoust ic instrunents. A11 elenents of the
traslerrs nanoeuvrea during f ishing ale delemined by aimed trair l inS.

2. Becau3e the mid-water trasl  moves ar a con8iderabl€
distance fron both the sea-bed and the sea surface, f ish are able to
escape by si | i rwEing in al l  d irect ions. Fot this reason, the mid-rater
trssl  nets are synmetr ical  ( their  top and botton panels are equal)  snd
designed r i thout the over hangiog squares charecter ist ic of  botton
tresl  nets,  or reverse over hangs.

3. The noulh area of e mid-! ,raler t renl  end the tovr ing speed
exceed considersbly those €nployed in botto| [  t rewl ing, hence th€
increased registance and increrged poser requirements of the nain
engine for tosing nid-water tral '1s.

Botton trawl

A variety of t tetr l  nets exist  and taking into considerat ion
the f ishing nethod end construct ion of aears used, this type of t rswl
cen be subdivided into three groups:

l .

2 .

Botton beam tranl

Bottom otEer trawl

Botto'n pair  t rar, l

Bottoo beao tra0l

The bean tretr l  wes the forerunner of el l  t re\r l  gear desig$
as ee knot '  i t  today. I te pr inciple of this equiFient eas simple and
consisted of a beam qhose purpo3e i t  IJas to spread the nett ing rrhich
o39 held above the sea-bed by t l ,o netal  or concrete shoes. So$et imes a
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heavy beam is gupported by steel shoes at each er ld $hich run over the
3ee-bed; the head rope is connected to the bean, the ground rope being
fastened loosely beEreen the base of the shoes. The cod end is forned
in the usual oanner,  the strap having a lazy l ine at iached to eid

The toeiog br idle is fomed by teo or three ropes: one fron
eech ahoe, and adother fros the cent€r of the bean. These coDe topether
and ere shackled direci ly ro rhe towing sarp.

Botto[ ot  ter t ralr  I

This kind of t ralr l  net is basical ly a large bag nade of
nett iog rhich is drarm along the sea-bed to scoop up f ish on or neer
the bottom. Depending on rhe nanner in ehich rhe gear is constructed
and r igged, i t6 operat ing character ist ic can be al tered for use on
various types of botton and for nany species of f ish.

Ihis net is e Isrge bag-shaped net,  s ide at one end, the routh
leading to the body of the net shich tepers to the closed end, rhere
the f i€h that enter through the nouth are trapped in the I 'cod endl.

The tnouth is of an oval shepe shen viened fron the front s i th
t l .o eings stretching out to increase the area st 'ept and to guide f ish
in the net 's path do,n to the cod end,

Around the upper edge of rhe nourh runs the ' rhead roperr to
thicb a number of f loets are f ixed and around the bottoo of rhe nouEn
is the "ground ropel shich is in contect $i th the botton aod is
lre iqh ted ,

The combined effect of  the f loaEs on che head rope and rhe
weighted ground rope keeps the rnouth open vert ical ly.

The ground rope nay be {reighted with a chain, leed, or nerely
t i re shen the oet is being operated on a cleai  botton; rhen used on a
rough botton, i ron, l rooden or rubber rol lers are r igged to assist  i ts
Pass age ,

T h e  h o r i z o n E a l  s p r e a d  o f  t h e  m o u r h  i s  a r r a i n e d  b y  t h e r i o t t e r
boerds" toired ahead of the net and set et  sn angle of €t tack to rhe
tor ' ing direct ion, so providing the outw6rd force n€ce€sary to spread
the r ings to which they are fastened. The otter board may be connected
direct ly to the i r ings or separated froin then by a length of s ire or
rope knoerr as the "sweep-l in€".  The soeep-l ines are connected to the
otter board by a backstrop and to the net by a br idle or "danleno"



Bottom Pair t  rair l

.  Two boats, €ach tor4r inS one serpr sre used; the net oouth ie
kept open by the outwerd pu1l provided by the correc! Iateral  spacinS
of the f ishing boals,  so that no otter boards are required.
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3.1 The Sect ions of a Trar| l  net

-  The lorer part  consisEB of t l ro lo\rer l r ings, be11y,
lor€r panels of leogtheoer,  and cod end.

be added.
r i g8 .  35 ,

By ut i l iz iBg the codbined tosing pul. l  of  the t lJo boats, and
aince no otter boards are needed, a larger oet may be u8ed than rould
be possible by one boat;  alcernat ively,  Ero boals of 1ot '  hoiee power,
ehich could not undertake single boat otter t rael ing, can conbine Eo
use this Eethod eft ic ient ly.

As no otter boards are oecessary, the arrenge[ent of the gear
is sinpl i f ied, the sarps being coonected direct ly to the st .eep-l ines
or br idles fron each eing.

CONSTRUCTION OF TRAI.'L

AccordinS to the accepted classi f icat ion, t rasls belong to
the c1a6s of f i l ters,  end to the group of dregged f ishing equipment.
Ttre pr inciple of t ralJ l ing is the movsrent of a trawl net f i l ler ing the
sater through the nesh nett ing, nei lher p€rmit t ing the f ish to escape
nor gi l l ing theo. Trewls can be nid-rater,  bottor0, or senibotton,
I 'he consl iuct ion of a bottom trael wi l l  be Siven as an exmple.

A botton trasl  net is a hol izonlal1y asymnetr ic nett ing
bag, The upper part  is lerger than the loser part ,  thus creaEing an
overhang of nett ing, tbe square. The square is designed to prevent
the f i lh fro|E escaping upwards.

- The upper part  of  the trar l  net consists of t l 'o upper
wings, an ieosceles !rapeziurshaped square, bai t inS, upper panel of
the lengthener,  and the upper paoel of  the cod end.

Io a tour-sean or six-6eed det,  the side bait ing r i l l
The detsi ls of  the sect ions of a trasl  net can be seen in
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t
2
3

F i g .  1 6 .  O t t e r  t r a w l :

F i g ,  3 5 .  A  t r a e l

c o w h i d e s ;
a f t e r  s  p l  i t t  i n g
s  t  r o P ;
c h a f f i n g  p i e c e s  o f
h u l a  s k i r t ;
body of the trar ' l  net
o r  b e 1 1 y  a n d  b a i t i n s ;
bel ly l ine and
l a s  t r i d g e  l i n e ;
footrope f l i th bobbins;
footrope le8;
netal  bobbin;

but Eerf ly danleno;
legs of nainl  ines and
l a s t r  i d g e  l i n e s ;
f l o a t ;

lazy l ine of the fore
spl i t  t  ing slrop;
fore spl  i t  t  ing strop or
fore halving becket;
l a z y  l i n e  o f  t h e  a f t e r
s p l  i t  t  i n g  s t r o p ;

r i g g e d :

9 -
l 0  -

I I  -

t 2 -

t5  -

5 -
6 -

F ig .  37 .  Bean

I -
2 -
3 -
4 -
5 -

t r a r l :

t ranl  heads;

b r i d l e s ;
v a r P ;

I  -  , 'arp;
2  _  t r a t t  b o a r d ;
3  -  q u a r t e r  r o p e ;
4  -  w i n g ;
5  -  f o o t r o p e ;

6
1
I
9

l 0

a n d  b e  1 1 y ) ;b o d y  ( b a i t i n g s
b e l l y  l i n e s ;
f l a p p e r ;



FISHING HETHOD AND FISHINC OPERATIOII

4.1 Bottom bead tranl

Sett ing: On arr ival  at  th€ f ishing grodnds, the bea$ tranls
are hoisted on the boqns lrhich are then snung out.  the same method is
used for recovery. The operet ion is underteken $hi1e th€ f ishing boat
s t r e & t r s  a l o n g  a  s t r a i g h t  c o u r s e .

Haul ing: t rhen haul ing, both nets are heaved in unt i l  they are
at Che bood t ips. The cod ends are taken by the t ine ettached to the
cod end strap, and the catch is enpt ied out direct ly.

Be&n tranl f ishing Srounds have shal loe reter and nuddy
botcoms. This kind of f ishing is very fai0ous in Nakhon Si thaMnarat
province and the south of thei land. Fishing season is throughout th€

4 . 2  B o t t o m  o t t e r  t r a e l

Sett ing: When the gear is to be prepered, the boat Btreang
along the desired course, into the r ind and sea as desirable, Th€
cod end is throl ,o ou! and the working ropes ret ied in their  correct
posit ions on the head rope and oingg end the net stre&ned out astem,
then the sweep l ines are ruo out,  The otter boards ere connected to
the sarps end unhooked fron the gal lolrs,  al l  is ready for sett ing,

this may be accomplished by releasing lhe l r inch brakes sinul-
taneously so a1lo'r ing the otter boards to drop ir t to the uater and
spread $hi le "on the run'r  or al ternat ively the sarps n6y f i rst  be eased
out unt i l  the otter boards ere just belol '  the surface and seen !o be
s p r € a d i n g  s a E i s f a c t o r i l y  b e f o r e  t h e  t r a r p s  a r e  r e l e e s e d ,

Al l  is now ready to set the otter boards and run out the warps
t o  l h e i r  r e q u i r e d  e x t e o t .

Haul ing: When haul ing, the ot ler bosrds are heaved up to the
g a l l o t s  a o d  l e f t  h a n g i n g  o n  t h e  w a r p s ,  b e i n g  c l e p e d  i f  n e c e s s a r y  t o
Prevel i  s lanning. The sweep l ines are sound by ldnch to the ground
rope, Then the ground ropes, * ings and bel l ies of the l rael  are also
hauled up to the slern and lhe cod end is pul led to the fore deck for
emPEyrng.

4.3 Bottom pair  t rawl

S e t t i n g r  W h e n  s e t t i n g ,  t h e  n e C  i s  t o r e d  o u t  b y  t h e  b r i d l e g
held at the gal1ovs. The pul l  of  one br idle is then transferred to the
other boat by ueans of the heaving l ine and reesenger,  and the second
boat then connects i ts l rarp to that br idle.



- 97 -

Aoth f ishing boats then strearn ahead together,  psying out the
warps evenly lo their  reqwired extent,  end f ishing comnences.

Haul ing: Both f ishing boats haul on their  t 'arps unt i l  the
bridles reach the gal lo\rs.  lhe f ishing boaEs then converge unri l  lhey
are a safe distance apart ,  and a heaving l ine is used to transfer a
nessenger l ine fastened to the br idle end on one boa! to the other,
the f i rst  boat then disconnects the br idle from i ts oarp so thet the
other may heave in the messenger on lhe ni .nch through i ts second
gal lor\rs block; when that br idle is hove up to the gal lons, rhe net Day
be brought aboard and the cod end emptied in the usual nanner for
arrengenent aboard,

4.3 CILL NETS AND ENTANGLINC NETS

With many f ishing gears inade of nett iog i r  is found rhet f ish
sonet imes heng in the nesh. In try ing to str i .n through a nesh of nett ing
nhich is a l i t t le smal ler thsn the largest c ircumference of their  body,
they can 8et stuck or,  in other sords, "meshed'r .  this csn happeo at the
beginning of the dorsal f in of the f ish but most ly i t  e i11 be behind
t h e  o p e r c u l a  a n d  t h e  g i l l s  -  i , e ,  t h e y  e r e  ' g i l l e d ' ,

the pressure of the mesh tnine on the throat of the f ish can
cause the opercula to spread, and the net ts ine then hooks behind then
so that the f ish can go neither forward nor backward. By struggl inS to
becone free fron the mesh the f ish csn furrher entaogle i tsel f .  I t  Day
happen that snalf  f ishes can pass a nesh of e certain nett ing si thour
d i f f i c u l t y ,  b u t  b i g S e r  o n e s  c a n  b e  g i l l e d ,  o r  g i l l e d  a o d  e n r a n g l e d ,  e n d
others, especial ly large ones, can be caughr by enraogl ing only,  el l  in
Ehe sane nett  ing.

As a result  of  these observat ions, special  gear has been
constructed to catch f ish by gi l l iog. Ihese ere the so-cal led 'gi11

n e t s ' .  O t h e r  g e a r  h a s  b e e n  c o n s t r u c t e d  r o  c a t c h  f i s h  b y  e n t a n g l i n g .
I h e s e  a r e  t h e  s o - c a l l e d  ' e n r a n g l i o g  n € t € ' .  c i l l i n g  a n d  e n t a n g l i n g  a r e
teo di f ferent pr inciples of catching, bur both csn happert  in the saxne
f i s h i n g  g e a r .  O n  t h e  o t h e r  h a n d ,  g e a r  u s e d ,  e . g .  f o r  c e t c h i n g  c r a b s  b y
e n t a n S l i n g ,  B h o u l d  n o t  b e  c a 1 l e d  a  g i l l  n e t .

lhe structure of a gi11 net is the simplest &mng f ishing
n e t s .  I t  i s  a  s i n g l e  e a l l  o f  n e t  F h i c h  c o n s i s r s  o f  a  n u n b e r  o f  p i e c e s
of nett ing joined together to fonn a rectangular shape or , ' f Ieer" of
n e E s .  I t  i s  p r o v i d e d  $ i t h  f l o a t s  f o r  b u o y a n c y  a n d  w i t h  s i n k e r s  t o
eneble i l  to stretch vert ical ly when submerBed undervater.  I !  is
necessary to distr ibute f loats and sinkers in an even manner.



Several types of nets may be coobined in one gear ( for
exanple, t rarnmel net conbined with Si l l  net)  .  According to their
design, bal lasl ing and buoya$cy, these nets | [ay be used to f ish on the
surfecer in roid-eater or on the botton.
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CIJISSIFICATION OF GILL i{ETS AND ENTANGLING NEIS

1 .  s e t  c i l l  N e t s  ( a n c h o r e d )

These nets are f ixed to the botton, or at  e ceataio dr,sEance
ebove i t ,  by oeans of anchors or bal last suff ic ient ly heavy to
neutrel ize the buoyancy of the f loats.

To give these nets a good contect oi th the bottom, Hhich rnay
be more or less rough, the leadl ine cen be about I0 per cent lon8er
than the f loat- l ine, These nets csn be set in shal lo* eater but also
up to 150 metres in deeper waters ( lcelandic cod nets ere used dordn to
100 fathons)

2 ,  D i i f r i n s  c i 1 1  t l e r s  ( D r i f r  N e t s )

Dri f t  oets ere especial ly used in see f ishing, pert iculai ly to
catch herr ing, nackeral  and sardioes, but e16o for selnon and tuoa and
sorae other school ing f ish. Kept on the surface, or e certein distence
belorr i t ,  by nuoerous f loets,  these ners dr i f t  f reely with the curreat,
seperately or,  nore often, with the boat to ehich they are ettached.



- 9 9 -

J .  E n C l r c  I l n p  C r l l  N e t c

- t "  8 e . .  t "  
" n e r a l l y  

u s e d  i n  s h a l l o w  q a r e r  r d i t h  r h e  f l o a r -
l ine remaining at the surface, After the f ish have been circled by the
net,  noise or other means are used to force rhe|!  to gi l1 or entangle
thems€1ves in the nett ing surrounding them. For fr ightening, a boat is
u s u a l l y  p l a c e d  i n  t h e  n i d d l e  o f  t h e  s h o a l  e n c i r c l e d  b y  t h e  g i l t  n € r  a n d
then the f ish are fr ightened by noises using sr icks or oers str ik ing
the eater.  In Flor ida I 'cherry bonbs,,  are regular ly used ro dr ive f ish
lnto the nets. Sometines the net is ser around a shoal not in the form
o f  a  c i r c l e ,  b u t  n o r e  i n  t h e  f o r m  o f  a  s p i r a l  ( c o i l ) .  S o n e t i m e s  n o t
only are gi l l  nets used for this purpose bur also three-ral led tramDel
n e t s  a n d  t w o - w a l l e d  n e t s .

4 . F i x e d  c i 1 1  N e t s  ( o t l  s t a k e s )

,  these necs are mounted on
a r e  c o l l e c t e d  a t  1 o r  t i d e

U s e d  e s s e n l i a l l y  i n  c o a s t a l  o a t e r s
stakes dr iven into Ehe botton, The f ish
(*no f loats,  no sinkers used**)
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Tre[flel Nets

These botton-set nets are oade \r i th three t 'a l I3 of l rel t in8,
the teo outer l 'a l ls being of a lerger oeshsize (amouring) than the
loo6ely hung inner net l ing panel ( l int) .  The f ish 8et entangled ia the
inner 6mel l  meshed eal l  af ter passing through the outer tdal l .

Trannel nets are comnonly opereted to catch shr impd. Fishing
operet ion is carr ied out in ei ther day or niaht- t i | [e (1 hout).  l te
sater deDth is betneen 3-10 netr€s. A trannel net for cutt le f i .h i3
set alona the coast for 12 hours in the dayt lme.

Codined ei I I  l lets -  Tramel Netg

This botton set gear is mede
of r{hich is replaced by a traf lunel n€!.
lor |er t ranrnel net part ,  together rdiLh
the upper gi l l  net part .

r ' i th a gi l1 net,  the loner part
I t  may catch boltom f ish in the

6eni-demersal or pelagic f ish in



FACTORS TO BE CONSIDERED IN SELECTINC }'ATERIALS FOR GILL NET

l .  F l e x i b i l i t y  o f  n e t t i n g  c o r d ;

The rnater ial  of  the nett ing cord is very inportent for gi l l
oet f isheries eff ic iency. Io the past,  f ishernen used soft  f ibre made
froE rEtural  Eater ials such as cotton, s i lk,  rul f lny, etc. ,  but not '  they
have been repleced with synchet ic f ibres such as nylon, v inyloo,
t e t o r o n ,  e t c .  A i n o n g  t h e n ,  n y l o n  i s  t h e  b e s t  n a t e r i a l  f o r  t h e  8 i I 1  n e t ,
because i t  posses good f lexibi l i ty,  high breaking strength, sui table
elongat ion, good transparency, elc.

l . Iost f isheften adopted very thin ne!t ing cords provided the
breaking strength eould al lon, to Sive nore f lexibi l i ty to the cord
during a f ishing operat ion.

ln speciel  cases, f ishermen use only one side ts ist ing of the
nett ing cord to hsve more f lexibi l i ty.  Spanish rnackerel  gi l l  net
operated in Ttrai land is one such exarnple. (Ordinary type of nett ing
c o r d  c o n s i s t s  o f  u p p e r  a n d  1 o $ e r  t i r i s t ) .
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Table 3. Catch rat io by kinds of nett ing cord

Fish Species
and Country

Kinds of Nett  ing Cord cstch Rat io

Cod (Norway)

l'lac ke re 1 (Norway)

salnon (Japan)

S a l m o n  ( u .  S .  A .  )

sardine (Japan)

s a r d i n e  ( J s p a n )

King crab (Japan)

C o t t o n :  n y l o n

C o t t o n :  n Y I o o

Rumry :  nyloo nult i f iLanent

Nylon Hult i f i lament :  nylon
monofi lament

C o t t o n :  v i n y l o n

c o t t o n :  s i l k :  n y l o n

C o t t o n :  v i n y l o o

|  |  3 . 2  -  4 .4

I  :  1 . 2  -  1 .3

I  :  1 . 8

|  |  2 . 3

I  :  1 . 8

I  :  1 . 03  :  1 ,44

I  :  r . 86
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2. Tensioo of ret t inS corcl ;

Ihe degree of tension ieposed on the le8 of Eesh i6 also
closely coonected i , i th the eff ic iency of the gi l l  

'oet.  
Even i f  the

r lumber of oeshes of the tnein net is the saoe, the Eh6pe of oeoh l , i l l
d i f fer according to - the hang-in rat io of the geer,  and t t  ie atso

:.-" : ."  
an: rensron of.nett inS cord. l toreover,  the teosion of the legs

ot the l realres di f fers in sccordaoce si th the b@yency of the f loet and
ainking por€r of the sinker attacheal to t t re net. '  l f  t t re tension
iDposed on the leg of mesh is roo high, good catch r . i l l  t "  t f "r lUf",

3.  Dreaking strength of nett ing cord;

- - , . . .  
* "  b . e a k i n g  s t r e n g t h  o f  t h e  g i l l ,  n e t 6  s h o u l d  b e  a 3  h i g h  e spossrDte ao es to prevent d@a8e r,hi le f i6hi lg.  nten the f i .sh are

8i l led or entangled in the net,  the f igh have sooe oo[entuttr ,  so they
ioay break the net and eacape i f  the breaking 6trength i ,  not higi
enough.

* : ,  t t J , l .  n e c s  r e q u i r e . g o o d  f l e x i b i l i t y  a n d  l o e  v i s i b i l i r y .
rnererore, rhe thrnner the nett ing cord used, the better l ' i11 be the
effect iveness, but thin nett ing cor i l  ordinar i ly has low breaking
6 t r e d g t h .

l then re are choosiog the
syn the t i c  f i b res ,  i r  i s  adv i sab te  ro
s t renS th  and  the  l eas t  t h i ck l | ess .

nettrng cord froo oeny kinds of
select one etr ich hss high breaking

4 .  E l o n g a t i o n  o f  n e t t i n g  c o r d i

Ihe proper elongat ion of nett ing cord is oeces€ery for gi l I
n e t s .  t o  c a t c h  € i s h -  O r d i n a r i l y ,  t h e  p r o p e r  e l o n g e t i o n  . r i i o  

" t  
t t .o r e a K r n g  p o r n r  r s  a b o u t  2 5  t o  3 0  D e r  c e n c .

.  I h e  p e r c e n t a g e  r a t i o  o f  e l o n S a t i o n  s t  b r e s k i m  o o i n t  i n  t , e tcondit ion for several  f ibres used in f ishing is t isted i -"  i " i f .  / , .

T a b l e  4 .  E l o n g a t i o n  r a t i o s  o f  d i f f e r e n r  f i b r e s

R i n d s  o f  F i b r e Ratio of ElonSst ion (Z) in t{et  Condir ion

N y l o n  m u l t i f i l a n e n t
Saran
Tev iroo

P o l y e t h y l e n e
Vi nylo n
Pol ypropylene
Cotton

20 -21
18 -33
15 -30
7  -  13

l0 -40
19 -30

I



5, Colour of the net ard type of nett ing cord construct ion;

To make a good catch, i t  is preferable that the net has los
v i s i b i l  i t y  i o  t h e  w a t e r .

Ceneral ly speaking, \ re csn say lhat the colour of the net
should be si t l i lar to the colour of the rrater of the f ishing ground,

According to prac! ica1 experience, sardine dr i f t  net which is
operated at a depth of 50-60 metres in lhe deyt irne shoos that dul l  grey
is the best colour of nett iog cord to be used. Salnon gi I I  net shich
is operated in the North Pacif ic needs greelr ish-grey colour,  because
the sater transparency is very lors and f ishing operat ions are conducted
at t i { i l ight.  A blue colour net is good for catching f ly ing f ish, as
the l , 'aters in which this f ish migrates are highly transparent.
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Recently,  nonof i  lsnent nets have
e i l l  n e t ,  e s p e c i a l t y  i n  s a l m o n  f i s h i n g .
hard tr7ine, the excrene traosparency of
r e s u l  t s  t o  f i s h i n g .

6 .  M e s h  s i z e  o f  t h e  n e t ;

been used as the mater ial  for
Though this oet has a very
the twine br ings very good

M e s h  s i z e  s e l e c t i o n  i s  a  v e r y  i n p o r t a n t  f a c t o r  i n  d e s i g n i n g
g i t L  n e t s .  T h e  n e s h  s i z e  o f  t h e  n e t  i s  c l o s e l y  r e l a t e d  t o  i t s
eff ic iency- The opt imum nesh size should be chosen by considering the
e l a s t i c i t y  o f  t h e  f i s h  b o d y ,  s t r e s s  s t r a i n  o f  n e t t i n g  t l r i n e ,  e l o n g a t i o n
o f  n e t t i n g  t e i n e ,  m o m e n t u n  o f  f i s h ,  t h e  s h a p e  o f  t h e  f i s h  b o d y ,  e t c .

7 .  H a n g - i n  c o e f f i c i e n t  o f  t h e  n e t ;

Tte shape of the mesh is deternined by the value of hang-in
c o e f f i c i e n t .  G e n e r a l l y ,  l h e  h a n g - i n  c o e f f i c i e n t  o f  g i 1 1  n e t  i s  a b o u t
25-45 pet cent.  On the other hand, tramnel net or seni- trannel net has
h i s h e r  v a l u e  o f  h a n s - i n  c o e f f i c i e n t .

As explained before, there are four types of gi l l  nets such as
s u r f a c e  g i l r  n e t ,  b o t t o n  e i 1 1  n e t ,  e t c .  a n d  t h e  h a n g - i n  c o e f f i c i e n t  o f
t h e  f l o a t  a n d  s i n k e r  l i n e  v a r y  a c c o r d i n g  t o  t h e  t y p e  o f  g i l l  n e t .

I t  i s  g e n e r a l l y  s a i d  t h a t  i n  s u r f a c e  g i 1 1  n e t s ,  t h e  f l o a t  l i n e
s i d e  h a s  3 - 1 0 2  l e s s  h a n g - i n  c o e f f i c i e n t  t h a n  t h a e  o f  t h e  s i n k e !  l i n e .
I n  m i d - o a c e r  g i l l  n e t ,  t h e  h a n g - i n  c o e f f i c i e n t  o f  b o t h  l i n e s  i s  a l m o s t
t h e  s a n e .  O n  t h e  o t h e r  h a n d ,  b o t t o n  g i l l  n e t ' s  f l o a t  l i n e  h a s  3 - 1 0  p e r
c e n t  g r e a t e r  h a n g - i n  c o e f f i c i e n t  t h a n  t h a t  o f  i t s  s i n k e r  l i n e  s i d e .
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In ord€r to keep the expected Eesh shepe of any point in the
s u r f a c e  g i l l  n e t  o r  b o t t o n  g i l l  n e t ,  t h e  h a n g - i n  c o e f f i c i e n t  o f  t h e
f loat l ine and sinker l ioe has to be adjusted. In tbe case of surface
gi l l  net,  the atrpl i tude rat io between surfece wave and mid-qtater eave
a r o u n d  s i n k e r  l i n e  i s  d i f f e r e n t .

In the case of bottom gi l l  net,  es the sea bottom is usual ly
not f1at,  in order to keep the f loat l ine and sinker l ine the sdne
Ie$gth whi le in operat iof t ,  di f ferent hang-in coeff ic ient must be used
o n  t h e  I  i n e s .

8. !sP!!-s!g-Isscl!-e!l!s-!s!;
The depth of surface ai l l  oets and dr i f t  8i1l  nets is usual ly

1arge, $hereas that of  botton gi l l  nets is conperat ively snal l .

In surface gi l l  nets,  the seidning layer of f ish caught ia
distr ibured quite sidely,  so ihat the depth of net should be as great
a s  p o s s  i b  1 e  ,

In dr i f t  gi l l  nets,  ei len the net is pushed by the current
u n d e r  t h e  w a t e r ,  t e n s i o n  i s  e x e r t e d  o n  t h e  n e t .  H o s e v e r ,  a  d r i f t  g i l l
nec does not take nuch water resistance even though the net is deep,
s i n c e  i t  i s  k e p c  a d r i f t  i n  t h e  u r t e r ,  I h e r e f o r e ,  d r i f t  g i l I  n e t e  h a v e
greater depth than other types of gi l l  i rets and often measure es deep
a s  2 3  m e t r e s .

T h e  l e n g t h  o f  t h e  f l o a t  r i n e  o f  g i l l  n e t s  u s u a l l y  m e a s u r e s
2 5 - 6 0  n e t r e s ,  a c c o r d i n g  t o  t h e  f i s h e r i n e n ' s  p r € f e r e n c e .

9 .  S u r p l u s  b u o y a n c y ;

1 ' l r e  b u o y a n c y  f o r c e  o f  s u r f a c e  g i l l  n e t s  a n d  d r i f t  g i l 1  n e t s
should be greater than the total  s inking force of the gear plus the
addit ional ldeight of  f ish caught,  s ince these nets are operated on the
e e a  s u r f a c e .  I n  t h e  c a s e  o f  e n t a n g l i n g  g i l l  n e t s ,  t b e  s u r p l u s  b u o y a n c y
s h o u l d  b e  a s  s m a l l  a s  p o s s i b l e .

Nets ohich are not f ixed by anchor usual ly have a sroal l  amount
of s inking force, sheress pernanent ly 6et nets should have a relat ively
g r e a t € r  s i n k i n A  p o r " e r ,  s i n c e  E h e  n e t ' s  b o t t o n  i s  s u b j e c t  t o  f l o a t a t i o a
b y  t h e  c u r r e n t .

I n  s o m e  c a s e s ,  d r i f t  g i l l  n e t s  a r e  u s e d  t o  e o t a n g l e  t h e  f i s h ,
a n d  s o n e E i n e s  t h e  s i n k e r s  a r e  o n i t t e d ,

The buoyancy of botton gi I I  nets is relat ively smal l  and the
net has greater sinking force. In br ief ,  t9e cen say that the sinking
f o r c e  i s  2  t o  2 . 5  c i n e s  g r e a t e r  t h a n  t h e  b u o y s n c y .



4.4 LIFT NEl (STICK-HELD DIP NET)

FOREl{ORI)

the Bt ick-held dip net,  ,hich is one of the Bost typical  types
of l i f t  net f ishing has been widely operated io Japan sioce o1d t i l ies.
Ihe gear is sui table for soal l -6cele f ishiog; i t  is easi ly operated at
a loser cost and by sbal ler crews than so[e other types of gear such a9
P u r a e  g e i n e ,  l e r g e  s e t  n e t ,  e t c .

Furthernore, the neri t  of  this f ishing 8eer is lhat i t  can be
cerr ied out by many types of f ishinS boet shich are also used for other
k i n d e  o f  f i s h i n g .

For exanple, pik€ nackerel  i3 corE|only caughE by st ick-held
dip net f ron salmoo gi I I  net f ishing boets during the salnod off  season
around the northern part  of  Japan, the operet ion is done et night s i th
f ish lur ing lanps !o attract the f ish.

In Tlrai land, catching squid by st ick-held dip net began after
1978, Before the spread of this type of f ishing, the squid h&d been
cauSht neinly by trar l  nct or casl  net f ishing.

the squid cas! net is one of the tradi t ional f ishing gears in
thai lerd. Al though this geer is very effect ive for squid f ishinS, i ts
size el l .ows only s l in i ted :hount of cetch.

Oith the advent of electr i .c lur ing lamps, the squid crst  net
ras replaced by st ick-held dip nets whose nunber are increasing year
by year.  As nent ioned above, st ick-held dip net f ishing is non an
inportant f ishing method in Thai land.

l .  O u t l i n e  o f  t h e  s t i c k - h e 1 d  d i p  n e t

l . l  D e s c r i p t i o n  o f  t h e  s t i c k - h e l d  d i p  n e t

the st ick-held dip net ie one of the nany types of l i f t  nets
used for catching pelagic f ishes such as sardine, pike nackerel ,  horse
m e c k e r e l ,  E q u i d ,  e t c .

lbe net is conposed of cod end, main oet,  s ide net end
selvedge net,  I t  is desi8n€d to scoop f i .eh $hich are attracted by the
f ish lur ing lanp or bait .  The net is elso provided si th a nunber of
smal l  s inkers on the siDker l ine of the net and heavier sinkers to
thich about six or nore ropes ?re connected along the front end of lhe
n e t  f o r  h € u l  i n g  p u r p o s e s .
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At the oPposite end, the net is connected to a butrdle of

banboo poles to keeP the upPer parc of the net af loat on lhe sea

surface. Of l  each side of the uPPer part  of  the net end, solue f loats

are atEached for Ehe purpose of Prevent inA the escsPe of f ieh during

h€ul ing operat ions'

T1'o banboo poles aie used for the PutPose of st 'etching out

the net dur ing operat ion. These are laken off  f 'om the net shen lhe

ne! is hauleal tosard the boat.  Also a nurnb€r of r idgs are st tached to

both sides of the net.  Through these r ings" soine ropes are led for the

purpose of pul l ing up the sides of the net i f lnedi€tely to prevent the

escape of f ish duriog haul ing.

1 . 2  O p e r a t i o n  n e t h o d

Itotor ized f ishing boals are nor '  being used for oPeret ion of

6Eick_he1d diD net.  The net is set in f ighing grounds shere niSratory

s c h o o l s  o f  f i s h  a r e  m o s L l y  f  o r - r n d .

Y
lt
I

il
I

1. cod end

2. Maln net

3, s lde net

4. Selvedge net

5, stde rope

6 .  F l o a t

7. Rlng

8. Ltf t  l i re

9, srnal l  61nker

10. llea!.y slIlker

11, Bamboo pole

12. Barnboo pole

F i g .  3 8 .  s c h e n a t i c  v i e l . '  o f  t h e  s t i c k - h e l d  d i p  n e t

T h e  o p e r a l i o n  i s , l o n e  a t  e i t h e r  s i d e  o f  t h e  b o a t  i n  o r d e r  t o

m a k e  t h e  o p e r a t i . n  e r s i e r  a n d  n o r e  c o n v e n i e n r .



The f ish should be able to pass undernearh the botton of
the boet to the side where the net iB. Therefore, shal low draft  is

The st ick_heLd dip oet is nainly operated €i th f ish lur ing
lanps to attract the f ish durioS night-t ine operat ions. l lhen the gear
iB opereted in the dayt ime, so'ne bsi t  ie used to attract f ish, l { i th
these lur iog devices, f igh are rnade to concentrate on ei ther side of
the boat ehere the net is set.

Heul ing l ines are th€n pul led by using the l ine hauler unt i l
the front part  of  the net is hauled up to the sea su.face to prevent
the f i3h frof l  escaping. I te badboo poles ere taken off  f rod the net or
pul led si th the net torard the boat so that i t  e i l l  be essier to rcoop
the f ish caught.

The operat ion is done 20 to 80 t ines in a day by fol lowinS the
described procedure.

L 3 Fishing boat

As nent ioned before, the f ish nost comnonly caught by st ick-
held dip net in Japan is pike nackerel .  Belos is the descript ion of
the boat and the nethod enployed in pike meckerel  st ick-held dip net
f  i  sh i t l8,

The f ishing season for pike nackerel  in Japan lasts f ive
nonths, f ron AugusC to Decenber.  Dul in8 the rest of  the year pike
mackerel  f ishing is prohibi ted in Japan. Accordingly,  there are no
boats engaged exclusiwely in pike nackerel  st ick-held dip net f i rhing.
uost boats engaSed in this f ishery are eleo used for salnon gi l l  net
f i6hing, skipjack pole-and-l ine or meckerel  pole-and-l ine f ishing,
depending on the seasoo.

The sizes of boats used vary from l0 !o 300 GT. Therefore,
there is no specif ic design of the bost but i t  should preferably have
t h e  f o l  l o s i n s  c h a r a c t e r i s t i c s :

Shal lo l '  draf tl )

2 ) ShaI  los f reeboard

I n  o r d e r  t o  o p e r a t e  e a s i l y , shal lon freeboard is



At the relst ive posit ioo betseen the boa! and the net
should be naintained during a f ishing operat ion, therefore, the boat
should have resistance against i t ind.
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4 )

3) Resistance against l r ind

1) Fish lur ing 1&nps

the success or fai lure of this f ishing nethod depends on
the f ish lur ing lanps. Therefore, the Poser of i l l l . l l l inat ion should be
targe but wi lhir t  the regulat ion l in i l  of  30 kI '  per boal.  In 8eneral ,
the f ish lur ing 1&nps are connected fron 5 to 9 boons posit ioned 1.5 to
2 . 0  n e t r e s  a b o v e  t h e  s e a  s u r f a c e ,

Fish hold

The f ish hold shoutd be part i t ioned into snal l  cheDbers.
A f ish hold r i th snal l  chanbers is .equired as f ish caught at di f ferent
t i6es shoutd be kept in di f ferent chambers.

Fishing equiFnenl I
equipnent instal  led on boardi

The f ishiop boat should have certain

winch and rol ler

A six-ree1 lr inch is provided for hsul ing lhe net tosards
rhe boac and two auxi l iary t inches are instal led on both sides of the
stern. To take up the net to the deck, rubber rod_shaPed rol lers are
provided on the bulwark toP.
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F i g .  3 9 .  F i s h i n g  b o a t  o f  s t i c k - h e 1 d  d i p  n e t

I

2

l

4

5

6

7

F i s h  l u r i n g  l a m p

Fi€h l  ur ing lanp

Spanker

6-reet f l inch

R o l l e r

F i s h  h o l d

N e t

(  s t a r b o a r d  s i d e )

(  p o r t  s i d e )
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F i g . 4 0 .  I l l u s t r a t i o n

l. - l,larpiog drun
2 - Reduct ion gear
3 -  Eydrsul ic motor

of 6-ree1 lr inch

4 - 6-reel
5 -  Break handle
6 - Clutch lever

I

F i g .  4 l D e t a i l s  o f  t h e  n e L
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F i g .  4 2 .  S i z e  o f  c o n p l e t e d  n e t

9 .  O m

I
I

Scele :  none

P e r t i c u l e r s

F i g .  4 3 .  P i k €  ' n a c k e r e l  s t i c k - h e l d  d i p  n e r  ( s m s r r  t y p e )

a+ 7.5m -"--.+

- 1 0 . f t n  +

Name T\'tne slze
of ftesh

N o .  o f Length No. of
sheet

I 20 's /  l 5 2 .3 100 7 .5m 6

z Sub - end 2 O t s l 1 2 2 . 3 100

3 Maln 2nd 20 's19 2 .3 100

Maln 3rd 20's l9 2 . 3 100 l 5

5 fiain 4th 2 0 ' B 1 9 2 .3 100 3 .8 t4

6 Stde 2 O ' s 1 9 100 3 .8 \2x2

7 Lo\.'er brtun 20 ' s l15 4 .3 l 5 4 0 . 0 I

I 2 0 ' s l 1 2 2 . 8 6 2 0 . 0 I

9 Slde selvedse 20ta  I  rz 2 . 8 6 20.o lx2

l 0 Trlancle 20 's145 4 . 3 1 -  15 4

l l Stde l tne

t 2 Ll f t  I lne Vlnvlon 9nm dla 30m x 4

l 3 Sinker Lead 220slP'ce I00 P'cs

t 4 Pole Danboo tu qn d1a t l  m z y ce



4 . 5  L I N E

INTRODUCTION

m i s c e l l a n e o u s  f  i s h i n g ,

Of the di f ferent types of
ere oPerated on a large-scale, such
f ishinS, gi l l  net f ishing for selnon

Fishing is classi f ied into net f ishing, l ine f iBhiog and

I let  f ishing, there are nsny eft ich
as tranl  net f ishiog, pirrse seine

Line f ishing is nost ly opereted on a snal l -scale in coestal
waters; the except ions are tuna longl ine and skipjack pole-edd-l ine
f ishing. this nay be one of the reasons for there being relat ively fee
s t u d i e s  o n  I i n e  f i s h e r i e s .

Ihe construct ion of gear and the oethods of operat ion vary
according to the f ishing ground, f ishing season end f ishenlen's
p r e f e r e n c e s ,  e v e n  f o r  t h e  s a n e  k i n d s  o f  f i s h i n S .

Line f ishing has certain adventage€ over other rethods of
f ishing, but there are also disadvaotages, On the advintage side,
f i .shing grounds ehere l ine f iBhing is carr ied out ere less l ikely to
be l imited by environmental  fectors. For exernple, operat ion of I ioe
f isbing gear is possible in very deep-sea as wel l  as io shal los saters,
and in waters si th strong curreots ani l /or rough bottoE. Furthernore,
less danage is done to f ish caught by l ine f iehing, rherefore prelrerva-
t i o n  o f  f r e s h n e s s  i s  g o o d .  O n  t h e  o t h e r  h a n d ,  a  d i s a d v e n t a g €  o f  t h i s
type of gear is that the anouni of  catch is smal l  because of the cetch-
ing nechanisD; one hook, one f ish- A1Bo, in nost cases, a part iculer
kind of bai !  is required for eech speci.es of terget f ish.

1. Line f ishing gear

In coroparison with lhe gear for net f ishing, the t ioe f ishing
gesr is s imple, being composed basical ly of a l ioe snd e hook. Orher
elenents, such as pole, f loar,  s inker,  ssivel  aod snap er€ added to the
gear es required. Tte anount of catch is very nuch inf lueoced by the
€ff ic iency of the gear,  therefore the choice of marerial  and the con-
s t r u c t i o n  o f  t h e  g e a r  s h o u l d  b e  d o o e  c s r e f u l l y .

I .  I  Hook

Hooks for l ine f ishiog exist  in a var iety of shapes and sizes.
the meler ials of which hooks are nade are mainly i ron (galvanized or
t i n n e d  f o r  p r o t e c t i o n  a g a i n s t  r u s t ) ,  b r a s s  a l r d  s t e i n l e s s  s t e e l .
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According to their  shepes, hooks can be classi f ied into three
types: round, engular and long type. Besides, there sre conplex hooks,
such as double and tr ip le hooks, end hooks elaborately corrstructed qg
j igs for squid end for tuna pole-and-l ine f ishiog (Fig. 44).

A hook consists of f ive dist inct parts,  namely: head, Bhenk,
bend, point and barb (Figs. 45 and 46).

Ihe fuoct ion of the hook heed is ro al loe the l ine to be
fastened easi ly and securely to the hook. Fig. 46 shows di f ferent
forms of hook heads,

A hook
place Che bait
Furthermore, a
f i s h ' s  t e e  E h .
h i g h .

i r i lh a loog shank cen
on the hook and to
long shank prevents

l iordever,  the catching

b e  h a n d l e d  e a 8 i l y ;  i t  i s  e e 8 y  t o
renove the fish fror the hook.
the l ine fro 'o being cut by the
e f f i c i e n c y  o f  s u c h  h o o k s  i s  n o t

In order to prevent the captured f ish fron dropping fron the
hook, most hookg have a berb. In sorDe cases r lh€n i t  is necegsary to
remove the f ish fron the hook quickly,  as in the case of pole-€nd-l ine
skipjack f ishing, hooks ni thout barbs ere used.

The hook lr i th the point bent inrsards is the nost sui teble for
use t . ' i th bott€m longl ine as i t  does not enter the f ish's body very
deeply and thus a1lolrs the f ish to remain al ive for some t i re efter
sr,al lo ' ing the hook-

The hook tvisted in the b€nd
bait  can be placed on Che hook easi ly
h i s h ,

Double snd tr ip le hooks
hooks are effect ive to prevent the

Squid j  igs vary in shape ,
a r e  m a d e  o f  p l a s t i c ,  v i n y 1 ,  r u b b e r ,

psrt  is convenieot because the
a n d  i t s  c e t c h i n S  e f f i c i e n c y  i s

c o l o u r  a n d  n a t e r i s l s .  B o d y  p a r t s
c l o t h ,  t  o o d  j  l e a d ,  e t c ,

are used for t rol l  f ishinS; these
f ish from dropping fron the hook.

Bonito and tuna j igs also vary in colour end mater ials of the
lure part  (body part) .  ceneral ly f ish skin and chicker fesrhers are
u s e d  t o  c o n c e a l  t h e  h o o k .
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'(Round Type)

J
e)

(AnguLar Tt'pe)

T
Hook)Ie

.J
(Doub

(squi.l jis)

fr
t

\n
I t\

IH

, ) )

(Long Tl'P

(Trlpl€ Hook)

Trol l ing j ig Bontto and Tuna j tg

I i g ,  4 4 .  D i f f e r e n t  t y p e s of hooks and j igs



-  I t 5  -

F i g .  4 5 .  P a r t s  o f  h o o k

1 . 2  L i n e

Th€ nater ial  aod thic lxress of the l ine depend on what kind of
f ishing i t  is used for.  For exanple, in the case of tuna 1on8l ine, the
rain l ine is 6 rm in dianeter and i t  is nade of v ioylon, nylon,
polyester,  etc.  Branch l ines are €omewhat thinoer and are also made of
nylon, v inylon, or polyester,  eh€reas the hook l ine is mede of steel
wire. In the case of handl ine and pole-end-1ine f ishing, the nain l ine
is not as thick as that of  tuna longl ine. Nylon or polyethylene are
used for both the main l ine and the hook l ine.

ceneral ly,  l ioes for l ine f ishiog should be as
strong as possible, part icular ly branch l ines and
ltrerefore, nylon nonof i lanent is the best mater ial  for
Table 2 shors the standsrd of nylon monofi lanent.

thin snd es
hook 1ines.

l i n e  f i s h i n g .

E h e  s i z e  o fI . 2 . 1  T h i c k n e s s  o f  m o n o t i L e f l e n t  n y l o n  l i n e  s n d

Y. Ishida est inated the relat ion between the size of
f ish and the thickness (goV stanaara) of nylon l ine in the fol losing

I ) s p i n d l e  s h a p e  t i s h
t l  ( 9 o )  =  6 . 2  x l , l ( k g )

Flat shape f ish
N (9o) = 4.2 x l , l  (ke)

2 )

90 standard
r, leight of  f ish (kg)

N :
I l :

Ll So is the Japanese standard
l  i n e ,  T h F  ' n e t r i c  e q u i v a l e n r s
T a b l e  5 .

for thickness of nonof i lanent nyloo
o f  d i f f e r e n t  g o  v a l u e s  a r e  g i v e n  i n



2. clas6if icat ion of l ine f ishidg nethods

Line f ishing is classi f ied eccording to the type of gear
construct ion es fo11or9:

l- llandline

F Pole-and-l ine l -  Dri f t ing loogl ioe
Line f ishing ----F Longl ioe

L- Trol l ing l -  Botton longl ine

T.ble 5. strength of nylon nonofi lanent l ine

No. of go

3

7

t0

t2

l6

l 8

20

24

2A

30

35

40

50

60

70

80

100

120

Di aneter

0 .37

0 ,44

0 .52

0 .  57

0 .66

0. 70

0 .74

0 .81

0 .87

0. 90

0 .91

1 .04

t .  t 7

l .  28

1 .38

|  , 47

l .8 r

Breeting strength

4 .2  kg

t0 .7

t4.4

t7 .0

21.9

24.O

27  . 1

30 .7

36.4

38 .  I

4r .4
46  , 9

56 .9

65 .1

82 .0

r0 l  .0
I 15 .0

Knot strength

2 .1  kA

4 .1

5 .9

8 .0

8 .1

10 .4

10 .9

L2 .Z

16 .6

17 .  8

r  9 .8

27 .6

28.4

30 ,0

35 .0

47 .0

57  . 2



2.1 Eandl ioe f ishing

Handline gear is vbry sinple, It i6 composed of the nein
line, branch lines, hook and leed. Sooe types of handline gear hsve
several  hooks; for example, e nain l ine ni th an end-1esd mey have hooks
on bradch l ines so that vert ical  longl ines are folned. Fishing ei th e
"Ealance" rrhich iB a kind of pole, i .s elso considered e vsr iat ion of
handline fishinS. Ilandline Seer is used to cetch the fioh deellitr8 in
mid-water and near/on the sea botton. See bream, meckeret,  jack-
mackerel  and other botton f ish are ceught by hendl ine f ishing.

2.1.1 Handl ine f ishiog for deoersal f ish

Fiehhq geat

I 'he gesr is 6hor.m in Fig. 47 6nd i ts specif ical ions ere
Siven in Table 6.

'6A

/\
l . l(-l^n
vti

Fig. 47. a,  b,  c :  l landl ine f ishi .rg geer end beit
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lrar k

T e b l e  6 .

lfame

Specif icat ions of handl ine geer for d€nersal f ish

a t e r i a l Dimensions

c
c
E

F

G

H

Usin l ine I

2

3

Branch l ine

Hook

si.nker

Tro-ray seivel

Uir€ #20

vinylon

Nylon

rlylon

l{ylon

Iron

4E- pl y

30 go

20 go

30 go

23-25 go

l k g

450-600 ur

20 cm

2 .3  n

1 .5 -3 .0  D , l2 -15

l2 -15

Fishina nethod

Saury f ish, squid, etc .  ere ueed as bsi t  .  In the case of
seury f ish, i t  is cut as shosn in Fig. 47 aod one piece is placed on
the hook through the tai l  part .  Squid ie cut into str ips of abour 30
cm in length, as shoen in Fig. 47.

For this method of f ishing, e 3-5-ton boat is used, with
engine cepacity of 15-45 h.p.,  ard 2-{r  cree on board. A f ishf inder i6
used to locste the f ish schools and f ish banks. I then a school of  f ish
or a f isb bank is found, the boet Bhould be sei led above the school of
f ish, egeinst the current ,  and the geer shot .  After the boet hag
dri f ted ecross the school of  f ish, i t  should be brought back to i t .
in i t ie l  posi t ion sbove the school of  f ish before the f ishing operat ion
i B  r e p e a t e d .

2 . 2  P o I e - a n d -  l i n e  f i s h i n g

PoIe-and- l ine f ishing gear is
sci ' I 'n ing near the surface.

u s e d  m o s l l y  t o  c a t c h  f i s h

fhe edvantages of pole-end-l ine f ishing, in corparisoo with
other Lioe f ishing nethods, are as fol lors;  taking the captured f ish
into the boat is done easi ly and quickly and the shock and dedage
caused to the hooked f ish is 1ess.

P o I e - a n d - l i n e  f i s h i n g  o n  a  I a r g e - s c a l e  i s  c a r r i e d  o u r  n a i n l y
f o r  s k i p j a c k  a n d  m a c k e r e l .  S k i p j a c k  p o l e - a n d - l i n e  f i s h i n g  i s  d e s c r i b e d
b e l o ! r ,  a s  s k i p j a c k  i s  a n  i n p o r t a n t  s p e c i e s  i n  c o m r n e r c i a l  f i s h e r i e s  i n
t  r o p i c a l  a r e a s .
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2 . 2 . 1  S k i p j  a c k  p o l e - a n d - l i n e  f i s h i n g

Skipjack distr ibutes { idely in the narn eeters of the
lor ld and is caught mainly by purse seine, pole-and-l ine aod gi l l  net.

A school of  skipjack cen be located by Deens of e
f iehf inder,  t rol l ing eirh lure and by visual observat ion. skipjack
form schools around dr i f t iog objects,  ghale sharks aod baleen t . f ia les.
Flocks of birds often circ le abov€ schools of skipjack end feed on the
snel1 f ish. I t  is therefore po€sible to detect the preseoce of
skipj€ck by spott ing lerge dr i f t ing objects,  ! .hales, aherks or e
circl ing f lock of birde, el l  of  l rhich sre easi ly observed by the nrked
e y e .

when a school of  skipjeck hes been found, the boat
3hould approach th€ school and l ive bait  f ish be thro$n fro[ the boe to
attract the school tovard the boet.

2.3 Longl in€ f ishing

t landl ine and pole-and-I ine f iehing are movsble f ishinS opere_
t ions nade et the place where the school of  f ish i3 found, 0n the
other hand, loogl ine f ishing is passive, thst i3,  the Eesr ie 3et at
the place nhere the school of  f i8h iB expected to be found. lherefore
the scale of gear is conparat ively larger then the g€er of handl ine and
pole-and-l ine f  ishing.

Longl in€ is classi f ied into t$o types of f ishing'  one is
dr i f t ing longl ine and the other is botton longl ine.

2 . 3 .  I  D r i f t i n g  l o n g l i n e

Dri f t ing longl i re which has the lar8est Bize of boat,
s i z e  o f  g e a r ,  e t c . ,  i s  c o m o n l y  t u n a  L o n g l i n e .

Tuna longt ine f iehing ie operated in eny eatere beteeen
the lat i tudes of 40o south and 40o North. Ihe nunber of uni t .  of  gear
used is di f ferent according to th€ 3iz€ of the boat '  but the construc-
t ion of gear is elnost al l tays the sdne.

a) Tuna longl ine f ishing with a BEeII  boel

Tuna longl ine f ishing or igineted as a erDel l -scdle
f ishery in the coastal  rsters off  Japan. crsdual ly,  ei th the nech-
enizat ion and oodernizet ion of f iehing vessels,  neIJ f ishinS grounds
have been developed and expanded fror|  coestsl  waters to off-shore and
pelegic l 'ate!s.
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Tuda lo$gl ine f ishinS is ot i11 opereted in coestal
atrd off-shore seterB on a sdell-scal€ rith sosll boato of uoder 20
tona. ceoerally, tuna caught by snell boata lnd pr.lerved by oeana of
ice and eee watct ia riore expensive then tuna cauShl atld ff,otet for
long p€riods o$ boerd lerge vesrel .s r t ich operste io pelagic aeters.

2.3,3 Botto| [  longl ine f ishing

Bottor longline i3 used videly throughout the *orld.
The.e are nany types of bottm longline, but Daoy of thern are operated
otr ly on a soal1-scale, general ly in coeStel  $aler8.

i) lo-ton boet

cear i.s shoen in Fig. 48 b
\

\\

U,

Fig. 48. Tuna longline f iehing geer (Io-ton boet)
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Malerials and structure of bottoI [  longl ine geer

( i )  Mein l ine

Cotton and vinylon are videly used because
these mater ials have high specif ic gravi ty which gives then high
sinking speed and reduces the effect of  current upon gear.  Ihickness
is deternined by many factors euch as cheracter of the botton, speed of
curreot,  depth of eater,  s ize of f ish, pul l ing poser of f ish, number of
branch l ines end size of the f ishing boat.  cenerel ly,  the thickness of
the mai l t  l ine used by snalI  boats ( l -3 tons) in $ater€ of less then
100 m in depth, is abouc 1,5 n@ io dieeter.  Boets of 3-10 tona uoe a
chicker nain l ine ehose dierneter ranges fror 1.5-2.2 un.

l , {hen f ishing is done in geters ei th a
strong curreot,  a main l i re thicker then 2,3 rn in dieEeter is used,
reSqrdlees of the size of the boat,  I I r  most cases, length of one uoit
(beskel)  of  nain l ine raoges fron 200-700 m.

(  i i )  B r a n c h  l i n e

Branch l ines should be Doved by the
current and have lotr  v is ibi l i ty.  l ly lon ei th i ts high f lexibi t i ty,  good
breeking strenSth, elongat ion and durabi l i ty is tbe nost sui teble
meter iel  for branch 1ines. The thickness and lenAth of branch l ines
are detenoined by the size and poner of the f ish and the current
speed. the length rr i l l  a lso heve to be chosen so as to el lol '  for easy
hendl ing of the gear,

Ihe ler lgth of branch 1ine6 and intervels
betreen brench l ines ere deternined by the size of the f ish end density
of the school.  General ly,  the length of interval  betseen the brench
l ineg ig double or tr ip le the length of e branch ] i rc.

b) Construct ion of typicel  type of vert ical  bottoE
longl ine

Fiehing aeat

cear is sholJn in Fig. 49 and i ts specif icat ions are given in
T e b l e  7 .



rhrk llJle urreri.l

Fig. 49. Rockfi3h verti.cal bottqi looSline

Table 7. Roctf ish vert ical botton lon8line

Sire/Quantity

A

B

D

E

Xein I ine

Erench lioe

llook I in€

Float

Sinker

Vinylon

l|ylon

Iylor

Cless

Stone

2 . 7  @

0 ,6  m ,

0.4 [n

9c [

(

a
I
e

960-2150 o

15 n, 40-90 pe

0.E o, 320-720 pr

24 n intere.ls

40-90 pe
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Fiehing method

Squid is used as bait in night-tide operetioos end Esckerel,
saury, Berdine, etc,, are used in daytiDe operatione.

Shooting is done jus! before sunlise; heuling begins frolr the
stert ing point of the l ine as 6oon as shooting ia f inished,

2.4 Trol l  l ine f ishing

Troll  f ishi.ng gear is cortrposed of e l ioe, a rro1lin8 j ig, . trd
a diving board or spleshing floet whose fuoction is to aub[erge or to
rove the jigs. The trolling jig novee lite e srell fish oo rhat 1.r8e
firh ere lured end captured. Boats used in trol.l fishinS are generally
sl lel l  in size. Eech boat toes several l i$es et a rpeed of 3 to 8
Ltrot.,  The oain species of f ish captured by trol l ing are the petaSic
ones, such as bonito, tuna, yel16e-tai l ,  etc.

2.4.I Cesr nsed for trol l ing

a) Diving board

There are reny shapes of diving boerds, but thet
al l  heve berical ly the 6eme function:

- to aubnerge the trolling jigs to the aired
depih,

- to move the j igs so as to €ioulate l ive barc
fish,

- to indicete ehether th€ fiah ale hooked; whcn
this heppensr lhe board coEes up to the sul fece.

Some typea of diving boerdg ale shom irr Fig. 50.

Diving boardsF i g . 5 0 .
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b )  S p I . r s h i n 3  t l o a t

There are nany shapes of splashing f loats;  the
p u r p o s e  o f  t h e s e  f l o a t s  i s  a s  f o l l o $ s :

-  t o  n o v e  t h e  t r o l l i n g  j i g s  a s  i f  r h e s e  j i g s  w e r e
r e a l  b a i t  f i s h ;

-  to create rayes and noise sinr i lar to those made
b y  s n a l l  f i  s h ;

to indicate whether f ish are hooked; genersl ly,
i rhen f ish are hooked, rhe f loat r i l l  submerge,
I ig,  5l  shol 's sone splashing f loate,

r i s .  51 .  sp lash ing  f l oa t€

d i f f i c u l t

c )  T r o l  r  i n s  j i s

The anounc of
o f  t r o l  l  i n s  j i g  u s e d .

S o n e . r o l l i n g  j  i s s  a r e

c a t c h  b y  t r o l  l  i n g  i s
Se Iec t ion of good

s h o w n  i n  F i g .  5 2 ,

i n f l u e n c e d  b y
j  iss is very

H$
E i g . 5 2 . Tro  t  r  i ns  j  i ss
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Table 8.

2.4.2 spanish mackerel trol l ing

geatl

ceer is shooo in Fig.53 and itd 6pecif icetions ate Siven in

Fig. 53. Spenish nackerel  t rol l ing Seer

ark

Table 8.

Name

Spenish mackerel trol l ing geer

t tater i  el si ze

B

c
D

I

R

Pole- t ip

Messenger

uain l ine

Itook line

swiv€1

1itle

l i n e

I

2

3 a t e e l

Banboo

vinylon

It ire with

Stainless

Wite

l 0 l n

3 . 3  l ! n , 4 - 1 2  m

30o

4m

3o

25 piece€ of
intervals shich become
oeiSht of each piece of

leed are attachei l
ahorter the nearer
lead is 45 g.

along the osin l ioe
they are to the hook.

2a t
Ite
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Fietuiq nethDd

Four pieces of sone rhiny, l ight-ref lect ing neter idl ,  such as
ab. lone shel l ,  6re ialaid in the head of the lure. ( f i8.  54).  thi6 is
bel ieved to increase the effect iveneos of the lure.

The teeth of dpenish mackerel  s.e sherp and can easi ly deage
the l ine, therefore, the hook l ioe should be caieful ly ex€[ ined every
tille one is csught. Engine revolutions are kept to 702 of normel
operat ion 0hi1e f ishing.

Fig. 54. Lure for spanish nackerel tro11 f ishing

4.6 TRAP

INTRODUCTION

lrap f ishing is broadly cle3si f ied into oet net f ishing and
pot f ishing. Set n€t f ishinS is operated on a !ma11- to large-scele,
end set oet is used to catch f ishes oigrat inS inshore. Pot f ishinS ie
8eneral ly opereted on a smal l-scsle, end pots sre ueed to c4tch
d e n e r s e l  m a r i n e  a n i n a l  s .

The construct ion of p9t f ishing geer,  i .e.  the shepe, Bize and
the nater ials of gear vary fron one f ishinS region to the next end
sccording to target marine aoimsls.  In nost pot f ishinS operat ions,
beit  i t  p laced in the pots to attract ner ine eninals,  but nod-baited
poCs are also r idely used. Some opecies si th s poeit ive thiSootar is
tend Eo gather around th€ pots end use them as a hiding place; in such
c a s e s  b a i t  i s  r o t  a b s o l u t e l y  n e c e a s a r y .



l . C1IAMCTERISTICS OF TRAP FISHINE

l. l  Pot f ishing gear has high select iv i ty for speciee of ner ine
eni l t rels.

Noftal l  B. PARrc (1973) conpared the calch obteined by usinS
tre*l  net and pot.

The number of species caught by trar.1 gear aod pots sere 32
and 5 respect ively.  Ihis f leans they nere select ive for certaio
species, part icular ly sabref ish. Furthersore,.  i t  was found that the
nean fork length of sabrefish ceught by pols nes longer lhan that of
sabref ish caught by trewl geer,  this may be attr ibuted to lhe fect
thst lh€ lerg€r sabref ish ere l r t ronger sldmers, r ih ich endbles theo to
avoid or escape froE a tratdl  net.  Conversely,  the large sabref ish ere
nore averic ious, therefore they are st tracted by baited pots strd
caoght .

1.2 A marine aninal captured in a pot i3 proEecEed fron predetors
6uch as sharks which canoot eoter into the pot.  Sometines, howeverr i t
is observed thst crebs, lobster8 or other entrapped anitdal !  sre ealen
by octopus, because octopue cen edter into the pot fron uhich i ls prey
cennot e6cspe. In the cese of l ine f ishing or gi l1 I tet  f ishing, i t
often happens that sone of the captured narine aniEels a.e dsneged by
predators.

Fred r.  HOPKINS and Alan J. BEADSLEY (1970) made the fol lowing
observat ion on pot f ishing.

1.3 captured rnerine anioals can survi .ve seversl  days in a Pot,
therefore the freshness of catch is very good.

1,4 l , [ r i le the f ishing boat is in port
storrny weather,  etc. ,  set- trap f ishirrg gear
f ishiog ground.

1 . 5  o p e r a t i o n  o f  p o t  g e a r  i s  p o s s i b l e
in shal low naters.

becauee of engine trouble,
cootinues operation at th€

in very deep-sea ee eel l  aa

1,6 I f  pots are lost on the sea_bottoin '  they cont inue unuseful
f iehing unt i l  the pot gear corrodes and breaks up.



- 128 -

2. CIASSIFICATION OF POT FISHINC GEAR

shoichi  TA(EUCHI (1981) classi f ied pot f ishiog 8ea. by the
shspe of pot and by the terget nar ine aninels.

2.1 classi f icat ion of pot f ishiog Sear by lhe shspe of pot end i ts
c h a r e c t e r i s t i c s .  ( F i g .  5 5 )

2 . 1 . 1  T r u n c e t e d  c o n e - B h e p e d  p o t

A pot of this shepe is stebi l ized on lhe res-botton.
! lo6t t rap! for catching crebs or shr iops in Jepen ere of this type. A
crab pot uaual ly hes an eotrsnce on i ts top pert ,  ef t i le in the cese of
a ghrirop pot the entrance is on the side.

2. 1.2 Rectangular paial lelepiped pot

In the United states pots of this type are used for
cAtching Chio acete' apilts, Po"dlithode| contochatica and Anaplopona

finbz,ia.

2 .  I . 3  S a n i c y l  i n d r i c a l  p o t

Such pots are used in meny countr ie6t,  nainly as lobster
pots. in thai lsnd, large-sized seuicyl indr ical  pots ni lh rrooden fr&res
are used for catching bottorn f ish.

2 .  1 . 4  c o l  l a p s  i b  l e  p o t

Col lapsible pots of any shape have a great edvanteSe in
that even a snal l  f ishinA boat can operate nany of thsn. Blue sl , i t |L ing
crebs are caught by this type of pot in Japan.

2 .  I . 5  o t h e r s

there are maoy other ahapee of pots such Es the
hatr isphere shape, drum shape, scoop shape end verious i rregular
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9Ichx20ar
{ 0 trll

F ig ,  55 ,  va r i ous  po r  f i sh ing  gea r  (TAKEUc l t I ,  l 98 l )
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TISNINC GEAR AND I,IETHOD: AN EXAMPLE

Trap fishing for pink shrinp, (Potdal'us boz'ealis )

One of the deep-sea shrimp resources, nokkoku-akaebi or pink
s]nti'rp (Pa'daLus bo"eaLie ) in the Japan sea has been exploited by lrap
f ishing. Pot f ishing is operated at the depth of 300-800 m, by sdal l
f ighing boats of about l0 tons. The shape of the pot and i ts gPecif ica-
t ions ar€ givet in Fig. 56. A schematic diagran of pot f ishing Sesr
ard i ts specif icat ions are sholrn i r  Fig, 57.

shoot ing of poes is done f .oo the stern part  of  the boat at
fu11 speed. Haul ing is done by using a drum. I t  takes dbour one and
a half  hours to haul one unit  of  l ine lo t 'h ich 100 pots are attached.
General ly f ive units of l ine, a total  of  500 pots '  are hauled on 61t€r-
n€te days, whiLe haul ing, the pots are rearranged for the next shoot ing
on the stern deck and also oo a rack \rhich is set outside the boat.
The posit ion of cre\r  for shoot ing and haul ing i3 sholtn in Fig'  58.

Mater ial  s s i ze

l
Frame Iron

Side and Upper 5 dn f

200 D

M e s h  s i z e  2 . 3  c E

Diameter 9 m

N e t Polyethylene

Fig. 56, Shape and dimensions of a pink shr imp poc

.- t ! cn -----------a
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llark t{aoe Si.zel leter ials

B

c
D

E

F

ll

0
o
6

Flag pole

Buoy

SiItker

Buoy l ine

Main I i.re

Aranch l ine

BaEboo

c l a e s  o r  p l a s t i c

Stone

2

2

2

2

2

Dep th  x  1 .5  n l

1000 sr

5nx l00

I 30 cn

l0 kg

20 kg

20 rdn

24 tfr

l0 tur

Pol yethylene

Fig. 57. A.schematic diagran and specif icet ioos of t rap
r r s n t n g  g e a r
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Posit ion of creld for shooring

Posit ion of crew for haul ins

3

5

6

F i s ,  5 8 .  P o s i  r i o n  o f

1 :  s t e e r s

2 :  h a n d l e s

3, 4, 5 add

sinker and buoy

6 r handles the pots -  hands
the pots over one by one

handles main l ine

joins the pots to nain l ine and
arranges then

rernoves the pots t fom inain l ine and
opens por mouth

takes the catch out

sorta out pink shr inp and orhers

receives the enpty pot,  places bait
inside and h€nde ir  over ro 2

crel{  for shoot ing and haul ing gear



4,7 TRAP (SET NET) FISHERIES

INTRODUCTION

In vaters along the cosst l inesj  r , rhere a rsrm and cold current
. f leet,  plenkton are produced, providing abundanr food for sma11 f ish.
Bigger f ish fror botb cold and rarm currenrs Sarher in such places ro
f e e d .

Japan is one of the countr ies ni th tJar l l  and cold curr€nts
along i ts coast l ine. Thus, rhe coastal  naters of Japan are very r ich
in f ish nigrat ing from norrh to sooth ot south to north. Moreover.  the
topography of the country is very var ied \ , , i th guIfs,  bays and coves.
The siruat ion is very favourable for ser ner f ishing because of the
moderate coastal  current,  the var iery of topographic fearures of the
c o a s t l i n e ,  t h e  e e a s o n a l  m i g r a t i o n  o f  f i s h ,  a n d  t h e  n o d e r a t e  m e c e o -
l o g i c a l  s t i n u l € t i o n  w h i c h  i n d u c e s  t h e  f i s h  s c h o o l s  f r o r n  o f f e h o r e  a r e a s
t o  s h o r e  b y  v a r i a t i o n  o f  t h e  s e a  c o n d i r i o n s  e i r h  d e p r e s s i o n s .

T h e  s e E  n e t  n e t h o d  o f  c a c c h i n g  f i s h  c o n s i s r s  e s s e n r i a l t y  o f
l e a d i n g  f i s h  i n t o  a  s i t u a t i o n  o r  e n c l o s u r e  f r o n  w h i c h  t h e y  c a n n o r
€scape, or f rom lrhich the route for escspe is not readi ly apparent.
T h e  s a m e  c a t c h i n g  p r i n c i p l e  a p p e a r s  i n  o r h € r  f i s h i n g  g e a r ,  s u c h  s s  f i s h
p o t s ,  t r a p s ,  h ' e i r s ,  s t r e a n  r a c k s ,  a n d  b a r r i c a d e s .  H o v e v e r ,  b e c a u e e
t h e y  a r e  u s u a l l y  m a d e  o f  m a t e r i a l s  o c h e r  t h a n  t e x t i l e  f i b r e s ,  L n e y
d i f f e r  f r o n  t h e  s e !  n e t  a s  d e f i n e d  h e r e .
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o f  s e t  n e t s .  O n e  i e t o  c a t c h  f i s h  b yT h e r e  a r e  t w o  t y p e s
S u i d i n g  t h e m ,  w h i l e  t h e  o t h e r
( pound nets) and )tashi-cnni
qhi- Ie Masu-ani (hoop nets) and

is to f ish by straining. Choko-@11i
( t r a p  n e t s )  b e l o n g  t o  t h e  g u i d i n g  t y p e ,
f y k e  n e t s  u s e  t h e  s t r a i n i n g  n e t h o d .

T h e  s e t  n e t  g e a r  c o n s i s t s  n a i n l y  o f  a  l e a d e r  a n d  a  t r a p  n e . .
t{hen putt ing up s set nei ,  a leader net is fasren€d nesr the nourh of
t h e  t r a p  a n d  l e d  t o w a r d  t h e  s h o r e  a f r e r  r h e  m s i n  p a r t s  o f  r h e  t r a p  n e t
h a v e  b e e n  n o o r e d  t o  t h e  s e a - b e d .  A s  f i s h  e n c o u n t e r  r h e  l e a d e r  n e r  t h e y
u s u a l l y  n o v e  t o e a r d s  d e e p  e a t e r  f o l t o d n g  t h e  l e a d e r .  T h u s ,  r h i s  l e a d s
the school of  f ish throuSh the entrance inEo a huge enclosure rhe pl€y
ground of the net.  Fish are then guided rhrough the funnel f rot  the
heart  into the nexc chamber or a pot vhich has a ner bocac\a. Chaka-ani
a^4 sor le j toshi.-arni  a6i .1. t  are cal led f loat ina rrap ners, are held in
t a t e r  b y  s t a k e s  o r  p i l i n g s  a n d  r i g i d  f l o a t i n g  f r a n e s ,  w h i t e  c h e
s o - c a l l e d  d e e p  t r a p  n e r s  a r e  h e l d  i a  p o s i t i o n  a n d  i n  s h a p e  e n r i r e l y  b y
anchors or sand baas and buoys. Sone deep trap ners have a rop of
sebbing except for the heart ,  and rhis can be used in sarers of
c o n s i d e r a b l e  d e p t h ,  b y  a d j u s r i n g  r h €  l e n g r h  o f  b u o y  l i n e s  a n d / o r  a n c h o r
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l 5  t o  l O 0  m e t r e s . Ten to thir ty f isbernen are engaged in the

The fyke net is used extensively in sorne r iver f isheries, 6s
i t  is best adspted for use in a fair  current,  and under such condit ions
i t  is sometines used si thout any wing or leader,  A typical  fyke net is
a long bag mounted on one or several  hoops. The hoops s€rve a double
purpose; they keep the net from col lspsiog, and they foro the attach-
ment for the base of net funnels which prevent the f ish fron escaping
easi ly.  the catch is ternoved fron uhe last pocket,  The hoop net is
l i k e  a  f y k e  n e t  i n  i t s  c o n s t r u c t i o n .  U s u a l l y  t h i s  t y p e  o f  n e t  h r s  n o
e i n g  a n d  i s  u s e d  i n  r a k e  f i s h e r i e s .

Set net f ishing is operated by securing the gear on the sea-
bed as mentioned above. This nethod of f ishing takes advantege of the
facE that f ish usual ly 'n igrate for spalfning ard mating to a certain
area and for a certain period. As a school of  f ish ccmes inshore, a
set r tet  is placed in i ts path and is kept there for the period of
nigrat ion. The Bet net f idhing operet ion is conducted by haul ing the
bunt of the net at certain t imes, such as i l1 the early rnorning and in
the late evening. Tn the past,  set net f ishery had decl ined due to i ts
c h a r a c c e r i s t i c  " p a s s i v e "  f i s h i n g  o e t h o d .  T h e r e  i s  a  b i g  d i f f e r e n c e
between a "passive" f ishing 'nethod and an "act ive" one, such as trasl
and purse seine f ishing, l 'here great effort  is nade to detect and

Recent ly,  hoqever,  set net f ishing has been re-eveluated and
i s  c a r r i e d  o u t  a g ! i n ,  e s p e c i a l l y  s i n c e  t h e  o n s e t  o f  t h e  o i l  c r i s i e ,
because i t  energy, 'nanponer and 'nar ine resources. A1so, i t
p r o v i d e s  a  s u p p l y  o f  v e r y  f r e s h  f i s h  p r e s e r v e d  w i t h  i c e  o n l y ,  b e c a u s e
o f  t h e  s h o r t  d i s t a n c e s  f r o m  f i s h i n g  g r o u n d s  t o  f i s h  n a r k e t s ,

TITREE COHI{ON TYPES OF SET NET

T h e  m o s t  a d v a n c e d  a s  r e l l  a s  n o s t  r i d e l y  u s e d  t y p e  o f  s e t  n e t s
are large set nets knoL'. t  as Atoshi,-@ni and the pound nets rhich are in
use in Jap€n called Choko-ani ac.d Maa)-@ni

}toshi-rzni  (  1ar:ge-size trap net)

9toshi-ani is set in eraters r i th a depth range fron about

operat ion, depending on the scale of rhe gear used. } tashl-ani is
n a i n l y  u s e d  F o r  c a t c h i n g  s r r d i n e / a n c h o v y ,  s q u i d / c u t t l e f i s h ,  b a r r a c u d a ,
' n a c k e r e l ,  h o r s e  n a c k e r e l '  h e i r t a i l ,  h e r r i n g ,  y e 1 1 o r t a i 1 ,  t u n a ,  s a l n o n
a r l d  t r o u t ,  e t c .  w h i c h  n i g r a t e  a t o n 8  t h e  c o r s r .
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t h i l e  t h e  g e a r  i s  i n  o p e r a t i o n ,  o n l y  t h e  b a g  n e t  i s
hauled; this reduces the labour required. Ea\re,rer,  ) to9hi-@tr i  is a
pessive f ishing gear.  So, the managenent of this f ishery is not very
s t a b l e  s i n c e  t h e  f i s h i n g  d e p e n d s  o n  t h e  n i g r a t i o n  o f  f i s h .  I n  r e c e n t
yeers, var ious improvements, nent ioned be1o! ' ,  hsve been introduced in
order to make this f ishery more stable and prof i table.

a) Neca and ropes made of synthet ic f ibres began to be
u s e d  i n s c e a d  o f  n a t u r a l  f i b r e s .  t J h e n  n a l u r s l  f i b r e s  v e r e  d o m l n a n t
60-802 of the net part6 had to be changed every season.
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b )  w i n c h e s  p e r e  i n s t a t t e d  o n  v e s s e l s  f o r  n e t  h a u l i n 8 .
R e c e n t l y ,  b a l l - r o 1 l e r ,  t h e  n e a  n e t  h a u l e r ,  h a s  b e e n  e f f e c t i v e l y  u s e d ,
thuB saving man-powet.

c ) The subnerSed oet is nowadays insp€cted by aquatung
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d) Pernaneot concrete enchors heve beetr used for the la6t
fe, yeers. lberefore, f irheroerl need not prepare lerge quentit iea of
anchora.

e) A transrnitter is f i t ted to the net to inforn lhe
fishernen vhen the f i6h enter into the net.

f) Experinentd are beinS cooducted on how to induce fish
schools into the net using sounds undereater crested by fishing
devices.

(l) structure of jtoqhi.-ad

fhe len8th of the fra[e-rope io each pert of th€ geer
ia deternined sccording to the weter-depth in the f ishing ground.

2. Choko-a\ri

Choko-ad is e nediu!-sired trap oet *hich coosists of e
leader oet, a rep ne!, and a ba8 net. Usually i t  is set in lrater
ntrich renges in d€pth froo 15 to 30 n. About t€n fiBhernen are
r€quired for the operetioo. tht i l  receotly, i tr  order to preveBt the
escepe of f ish, f lapper€ were ettqched on the in. ide of the beg net.
this neces3iteted extra m.npoeer for the hauling operetioB aince both
lhe f lappers es rel l  a6 the bag hed to be heaved eboard. Nowadays, the
nets heve beeo inproved and eince only the beg net oeeds to be hauled,
the nunber of Den hauling the let has beeo reduced.

lbe leader net should be oe! et r ight engler to the ahore
to echieve baxinun effect. A6 the shape of the oet $ill be defomed by
the current, the bag net dhould be set along the curren! direction to
ninir ize this defordatiotr.

One of the vsriat ions of Choko-ani is ehosn in Fig. 61.



FiE, 61, Chako-an1t

1. Masu-atni

t r lasu-ani Ls a snal l  type of pouod net.  In the past,  a
pound ne! \ras square or hexagonal in shape, t loeever,  the net enployed
nolradays i6 octagon€l in shape. The nunber of al tached ners (bag oets
nith a funnel)  has increased as the design developed.

This gear can be get in ioshore satera or ioleta, and a16o
it  can be set in shal lo$ naters ehere fs ir ly sei f t  currents are
f loeing. The size of tbe net ver ies ! , i th the locel i ty.  I 'he length of
the main net snd that o€ the leeder net ere calculated on the basis of
the sat€r depth, a3 in the table beloe:

l {a ter  depth LenPth of main net Length of leeder net

less than 15 m

15-22  n

23-30 n

75-90 m

105  m

180  u

75-90 n

300 n
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( l )  DiDensione of th.  ge.!

Fig, 62. Struclure of. some Maeu-aa

AB (outer entralce) :  water depth
1e6s than 15 o
less than 30 o

CC ( inner enErence) :
Depth of the naid ner

depth
EF (eidch of rhe ner):
DF: 30X of EF

efter hanginS I

IOO-2OO| of the

length
18-30 o

36 'r

70-802 of AB
2 t ioe8 the water

I'arer depth

o shorter then DE
302 for einkers or

AC or BC ( length of tdinkerg) :  l .  5-3
Itanf i .o percentegei 502 for osin net,

leeder net

Pocket net (beg net t , i th funnel) :  9-13 n, 8eneral ly a fel '
bamboo or plast ic hoopo are atteched to the net to hold
lhe pocket oet open. Diameter of a hoop is 1.5 n,
hang-in percentage rsnges ni thin 30-402.
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Masu-atni,
variat ions ere shown

e x i 6 t s
in Figs.

tn nany
62 and

shepes and sires. Three co@on
5 3 .

Fig. 63. A three-pocket r .et  type Maou-ani
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ol nooden st lcks

F i g .  6 4 .  O t h e r  t y P e s  o f  s n a 1 1 - s c a l e  s e r  n e t s

The above sma11-scale set nets ar:e st i l1 operaled in shal lo1.

w a t e r s ,  i n  s o m e  1 a k e s ,  a n d  r i v e r  f i s h e r i e s '

lillllltlllllfllll
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4.E OTITEf,S

SPATUIA

Coostruct ioo and Operat ion; The Sear is designed for diver,r  to use
i$ col lect inS shel l f ish adhered to rocks, and there are t lany ver ie-
t ion6 as i l lutrated. cenersl ly,  they have t?o perts:  i ron spstule
and eooden grip. I'he iron pert, usually 20-25 cn long end 2-3 ctn
\r ide, io thinly edged or armed vi th teeth at the hesd. lhe eooden
gt ip,  coupled ui th the i ron part ,  neesure{r 10-15 cE 1on8. There
are also al l - i ron types.

S p e c i e o :  A b a l o n e ,  t o p - s h e l I ,  o y s t € r ,  e t c .

Fishing Srounds: Along al l  the coests of the courtry.

2. S PEARS

C o n s t r u c t i o n :  T h e  g e a r  c o n s i s t s  o f  a  m e t a l  s p e a r  a n d  a  h e n d l e  n a d e
of bamboo, rood or i ron. The speer is barbed so es to cetch f ish

Operat ion: Fishernen use rhese types of gear for speariag f ish. In
f ishing for large species in clear fresh natei  such as salmon and
trout,  they can be aimed at direct ly by rhe unaided eye, but in the
case of snal l  f ishes such as ayu-f ish, minnoir ,  carp, f larf ish,
abalone or sea-circurnber the f ishermenrs aim is €ided by a pair  of
l rater goggles, or glasses.
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Speciesr salnon, trout,  ayu_f ish'  nincoe, carP' f lat f ish'  abslotE,
sea-cucumber, etc.

Fishina around6: Rivere, l .kes lnd shal lo$ aee3.

3. TONGS

\-\W
ir
L

U
fl

Y

V
fl

construct ion: the gear consists of t ro long-handled rekes wi lh 3-5
iron teeth l rhich are joined si th e bolt  at  the fulcre sone 30 cD
above the lorcr eod. the handle ebove the bolt  i3 coi led
maoifoldty si th cotton cloth end thread. the handles neasure 2.1 r

in lengtb and 4.5 cn in dianet€r '  eod the forks are each 9.1 o!
l o n g ,

Operat ion: In rather shal loi t  and treosPerent raters '  e f ishernen on
s boat standing st i l l .  operales both hendles of the tool  and pluckg
off  shel l f ish fron the rocks on the s€e-botton. Sonet imes, i t  is
operated fron a dr i f t ing boet with the aid of water 8lasses.
S p e c i e s :  O y s t e r ,  s c a l  l o P  '  e t c .

il



4. SEA-T{EED IVISTERS

th is Sear great ly var ies both in shape and size by local i ty
and according !o the seeweeds to be col lected. l te ' l lakke'  in the
l lokkeido eree, to be expleined be1ou, is one of such tnisters for
hervest ing seareed (Laninsr ia).

construct ion of a ' l lekka' :  A uakke is a conbinat ion of bent
iron plates, an oet sheft ,  e r i l lor hrndle bar and their  eccessori€6.

Tlro arched iroo plates, each 1.7 n long 1,2 c1E lhick'  are
festened back !o back at one end by i ron r inge. The oek ahaft  meaaures
6-7 D long and 3 crn across, the i r i l lot ,  hendle bar 70 cn 1ong, 3 c1!
ecrots both ends end 7 cn across the diddle. Ihe lengthy shaft  i3
e t t e c h € d  t o  t h e  b e n t - p l e t e s ,
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Operat ion: A f isheroen on a stet ionery boat operates lhe handle bar
and tr . ists off  sea-reed gronioS on the sea boEtoo.

5 . RAKES

Construct ion snd Operet ion: Fishing tools of this category are
designed for col lect ing algae attached to rocks or shel l f ish biding
or enbedded in 6and or gravel and have many veriat ions es
i l l ' r s t r a t e d .

T h e  h a o d l i n g  o f  t h e s e  t o o l s  d i f f e r s  l J i t h  t h e i r  s t r u c t u r e .
Some are used by a f ishernsn on foot just l ike those on the 1aod, aoroe
sre operated by s f isheroen on a boat holding a long handle, and the
others are toved by a boet o! hauled by neens of a $teel on a bost.



Note: As a shole,
rmPort€nce,
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they are of sna1l.-s ize r i th
except those for col lect ing

1it  t le econoEicel
s h e 1 1 f i 3 h .

6 . CASTING IIET

Construct ion: The net corrsiets of conicql  nett ing and haod rope,
Nett ing is nade of s i lk,  cotton or l inen threed, nesh size varying
fron about I  to 5 cm and depth being about 2-5 c1n. Sinker6 ere
attached around the Bkir t .  The hand rope ie of cotton or 1inen,
5-8 m in diameter and 7-15 n in length. The totel  seiSht of net
vsr ies frol !  4.5 to 7 kg.

Oper.cion: Th€ net is cast into the satet f ron the beach, boat or
eater i tsel f  in such a t ,ay as to cover a group of f ish end entrep
!hen. Theo the hand rope is careful ly l i f ted to spread the skir t .
Fi6h are caught up in the pocket of the tret ,  According to the
aurrounding condit ions, such as di6tance, depth and others, the
nethod of casting should vary so elr to nake such shepes ss round,
temple_bel1, unbrel le and tr ien8le. This requitee st i1l  end
experience to a great ext€nt.

species: Ayu-f ish, ninnorr,  salnon, carp, crucien carp, perch and
n u l l e t .

Fiehing grounds: Fresh raters and shel lol '  sea eaters throughout the
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7 . DRIVING-III NET

Construct ion: The net consists of t ro wing nets of 20-40 d and a
ba8 or pocLet net in the center.  This cotton net var ies fron 50 to
100 n in length and from 3 to 5 n in breadth. The iresh size ver ies
according to the speci.es !o be ceught,  but i t  usual ly neasures 3 to
5  d n  i n  a  s t r e t c h e d  c o n d i E i o n .

Operat ion: this f ishery is opersted by 20-100 f ishermen I ' i th 3-10
boats, A group of f ishernen snimring in the sater dr ive those f ish
shelter ing themselves betreen rocks ioto the net by means of scare
ropes r,rhich sre fastened to their ,bodie6, the ropes sre usuel ly
made of cotton or paLD f i6res, and palo le€ves are fastened
thereto. Fish ere entangled in the wing nets, or dr iven inlo the
pocket,  or sometines they are sp€ared by divers.

S p e c i e s :  C o a s t € 1  t  i 6 h ,

Fishing grouoi ls:  Coestal  neters of the Is lani ls ! .here rrawl ing and
seining cannot be operated,
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8 . SCOOP NETS

Constrr,ctioo end Operation: lte scoop net includes the nany other
hsnd oets regularly used in al.l p.tto of the uorld. their ehage
d€pendg on the fortn of the frrne, The [o6t codtron forn for sndll
net! is a rouod frele vitb e net beg attached. They cen be nore or
less of c irculer form, The f i l tcr ing bag cen be €i lher etretched
flat or qlloeed to hrn8 in the foro of r be8. The round lrcoop netB
c.n be , i thout a h.ndle, l ike those operated by sonen and chi ldren
' ,  r  device for col l€ct in8 d.el l  f i .h.  very often, cetching by
scoopiog denends rapid rction fot .uccessful re.ult3, Therefore
the scooping idple|tenl oult be rbla to be guided e.rily th.ouSh the
e.ter; thet i3, it nust not be .eollen end bulky io fotu and, {hen
l i f ted, the rater | !uat run out quict ly to le.ve the f i l teted crtch
behind. This,  therefore, requirer thst the .cooping geer be
plai ted ss l ight ly a€ possible end be not too 1er8e.

Speciea: Sdel l  f i6h, Bhri | rp,  6quid, etc.

Fi .hing Around: River! ,  lakes and ah. l los 6e.. .
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PUSIT NET

Construct ion and operat ion: Push net resenbles a large spoon and
can be operated by one f isheEran, The Bkis at rhe end of the two
poles are made of l rood or coconut husks. The f ishing is carr ied
out in the day-t ine, in uaters 0.10-1,50 rn deep. The f isherman
attaches the net to the poles, gets into the rater and 3terts
l{sding, pushing the net in front of  hirn.  Fror t ioe to t im€ he
raises the net and picks up smal1 shr inps, plenktonic sbr imp or any

In large-sized gears, the net has three dist inct pertB: the
upper end the loeer part ,  end the cod-end. The ends of the ground
rope are fastened to the poles vhich hold the r let .  The head rope
hangs along the length of the poles, The poles are ei ther banboo
or trunks of pine trees, 6-15 netres long. Tlro poler are t ied ao
ea to form an inverled V-shape, endinS in sooden or i ron skis rhich
sl ide aloog the see-bed, t ishing is operated fron an engine-dt iven
boat.  At the end of a f iehing operat ion, the cod-edd is hsuled by
oeans of a rope attached to i t ,  enpt ied, end lor€red for the next
round of f iBhing,

Fishing ground: Shal lol '  seas and coestal  arelrs.



IO. ITARPOON GUN

Construct ion: ln Noruegian style ohal ing, harpoons of about 2 o in
lenglh and of about 60 kg in oeight are used. The head of the
hsrpoon is just I ike that of  a p€rcossion shelI  as shovn in the
f igure. l f inediately after the harpoon has penetreted inro the body
of a l .hale, i t  bursts,  and enfeebles the aninsl  and faci l i tates i ts
capture. A long strong rope is fastened to th€ harpoon. The
harpoon nor in use is f lat-headed.

Operat ion: Three nen in the crol | rs-nest keep a constant ! |atch for
ehales r i th the aid of other $en on the pontoon br idge. The mooent
e ehele is sighted, the cetcher bos! chases i t  at  ful l  speed, end
teking sure ein at the aninal co[ ing up to the surface the gunner
shoots a harpooo froE e distence of up to 50 netres. The rop€ is
6lackened as the rel l -hi t  animel fur iously dives into the eater.
Then the eoonded aninal when t i red and enfeebled is tored to the
c a t c h e t .  l n  c a s e s  o h e r e  t h e  f i r 8 t  h a r p o o n  f a i l s  t o  t e l l  o r  t l i s e s
the nark, a second harpoon is shot,

l fhel ing season: During sumer season.

Species: Blue ehale, f in ehale, sei  ehale, hunp back rhele, sperm

I{hal ing Srounds: Coastel  eeters .rouod Japan, the Northero Pecif ic
eod Anterct ic Oceans.
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v. FtsEmG DEVTCES tItD BQUtnGr|

5.I  HAULING DEVICES

l.  Automatic j igging l , Iachine and [and Jigging c€er

1o carry out nore effect ive op€r{r t ions eod to save labour on
board, the oachit te in Fig. 65 i tas i t rvented.
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l{t.iittc Jle!!ng llachan.
6d othr. .qurpncnt

E
@
@

GUIDE SOLLER
lISllNe IONOFTI,A}|EIn LIIiE
POSIIIOII LIF1ND UP CtltDE iOLLER
REEL

@
@
@o

ADJUSTINC IIANDLE
ttslt sHooT
luLaARl( 10P
FISIIIIIC ?LATTOF}!
COLLECT]NG NET TiAY

(F is .65)

The typical  layout is shorn above, Et.o pieces of f ishing monofi lanent
l i n e  w i t h  j i g s  ( a r t i f i c i a l  b e i t  l r i t h  h o o k s )  g o  d o r n  i n t o  t h e  s e a  a n d
c o m e  u p  f r o d  t h e  s e e  a u t o m e t i c e l l y ,  d r i v e n  b y  e n  e l e c t r i c  n o l o r ,
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The Guide Rol lers ale uade from Plast ic and the disteoce
i n t e r v a l  b e t s e e n  t n o  g u i d e  r o L l e r s  i s  f r o n  l , I l 0  t o  I , 1 2 0  n i t l i n e t r e s
( s e e  F i g .  6 6 ) .  T h i s  d i s t a n c e  i n t e r v e l  ( l , l l 0 - 1 , 1 2 0  m )  i 5  a l s o  t h €
ssme as the distance bette€n the tr 'o axis beat ings conneated to tbe
e l e c t r i c  D o t o !  o f  t h e  n a c h i n e  ( s e e  F i g .  6 6 )

l{orlzontal RelatlonshiP
Between Front Reel dlrd Jtggtng Machtne

Flnro-1"'20-.1

Plest lc
!o11er -.-------J

Plast lc guide

a./xoller

(-Co1lectlng

Jlgging Machj.ne

\eet

t i g , 6 6

T h e  p o s i t i o o  o f  t h e  t I J o  r e e l s  (  @  i n  F i g .  6 5 )  i s  v e r t i c a l l y  h i g h e r

t h a n  t h s t  o f  t h e  g u i d e  r o l l e r s  ( s e e  F i g s . 6 7  &  6 8 )
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\

Autonatic Jiggins llachine

" i lu tPr inB vo" t t " . r  notut tun codl

V lletaecn lrront llcel n(l
^t: tlecl Jtggtns r'lacl'tne /'/'.'YA 

trlsr\c a"1re /,..'/

Te - . i i g

I
I
I

F i g .  5 7  F i g .  6 8

Fig. 67 is showing the wrong equipping of a guide rol1er end a
r e e l .

Automatic Jigging nachines are insral ted near the buleark of a
f ishing boat,  as in Figs. 69 and 70.
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Autonat ic squid- j  is

F i g .  6 9  T h €  P o r t  o f

F i s h i n g  B o a t

HakodaEe,  Japan

]-urlng
1ary

Automatic Squid- j ig Fishing Boat '

F i g .  7 0  T h e  P o r E  o f  H a k o d a t e '  J a P a n



F i g . 7 l
O n  t h e  o t h e r
sho0s one lype
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hand Ehere sre var ious
o f  h a n d  j i g g i n g  r e e L  f o r

h a n d  j  i g g i n g  r e e I s ,
s q u i d  f i s h i n g .

F is .  7 I  Hand  j  i sg ing  ree r

This type of hand j igging Bear is sui table for ul t ra-snal l -
s c a l e  f i s h i n g  b e c a u s e  a n  a u t o n a t i c  j i g g i n S  n a c h i n e  $ i l l  c o s t  a b o u t
3 , 5 0 0  t o  4 , 0 0 0  U . s .  d o l l a r s ,  b u t  h a n d  j i g g i n g  g e a r  o n l y  3 5  U . S .
d o l l a r s .  T h e  c o n s t r u c . i o n  o f  h a o d  j i g g i n g  g e a r  i s  s h o r n  i n  F i g s .  7 2
a n d  7 3 .
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Bull{ark

l------ , , 0,, u,r .

Fi8. 72 t tand Jigging Gear

l.- ,uo .', tl

T
300 nin.

__l.--)l l.-
100 nn,

73 Cuide!  1 9 . R o L l e r



':tl
iiiJ.l:l

.it,
t l Ii

Fig. 74 Fishernan Jigging

F i 8 .  7 4  s h o s s  a n  u l t r a - s n a l l - s c a L e  f i s h e n n a n  f i s h i n g  n i t h  h a n d
j iagiog aear in the bay of Hakodate, Japan and Fig. 75 shons a squid
c a u a h t  t , i t h  a r t  i f  i c i a  I  b a i t .



r r g .  / r
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2 . Line l tauler

I taul ing longl ine al"  night l '1.V. PAKNAIi
in the South China Sea

Line haule!s are designed pr imari ly as haul i t rg devices for
tuna lonAl ine. A Japanese tuna longl iner shoots 200 to 300 baskets of
trunk l ines, total  length of the cont inuous l ines reaches 60,000 to
1 0 0 , 0 0 0  n e t r e s .  W i t h o u t  t h e  h a u l e r s ,  i t  w o u l d  b e  i m p o s s i b l e  f o r  a
tuna longl iner to f in ish haul iog the l ines in half-a-day.

The l ine hauler of l . { .V, PAKNAM under f ishing coodit ions is
showd in Fig, 76. In this photograph one can see the l landle of
Reel ing Speed, Front Pul ley, Winding Pul ley and Pressure Put ley (alBo
see Fig. 77),  s f ish€rman who is hardl ing the l ine hauler and 2
trainees. The pr inciple dirnension of the l ine hauler nanufactuf,ed by
IZUI IRON I, IORKS CO., LTD, Model 23-50 is shoen in FiB. 78. The
driv ing poeer of a hauler is hydraul ic.

F is .  76

Pressure ro1ler



Pre
RoIIer '-

chaoge

Wooden
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Winding
Pul ley

Pre6aure Rol ler

"over-Centre"

(Pu11 back agalnst
spring to renove
trunk 1Ine)

Fr:oflt Pu1ley

-<- 
nandle
of reel  ing
speed

Change LeveF- ---|

F i g .  7 8

On the other
s m a l l - s c a 1 e  f i s h i n g ,
F i g ,  7 9 .  T h i s  i s  a n
r a t t s ,  h a u l i n g  p o w e r

Line [auler instal led on ] ,1.V. PAKNAM
Haul ins speed 193 netres/r in

hand, there is anoLher type of l ine hauler for
this hauler is very snal l  and cal led Baby Bauler,
electr ic hauler dr iven by DC-24 voltaee and 125

50 Ki lograins and i ts l reight is only 23 I( i lograrns.
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BABY- HAULER (ELECTRIC)

r i g .  7 9  B a b y  H a u l e r ,  Y a n a s h i t a  F i s h i n g  T a c k l e  C o . '  L t d .

BoEh l ine haulers (Fi8s. 78 snd 79) can be used not only for

tuna longl ine but also for botcom 1ongl ine, vert ical  longl ine to catch

denersal f ish and also for Pot f ishing to catch crab and shrimP'

For u1t!a-smal1_scale f ishing, a nanusl reel  is introd'rced

here in Fig. 80. This f ishing reel nas designed by a f isherman, made

from oood and a steel bar Eo catch both pelsgic and denersal f ish'



Wooden reel

Handle

Bulwark

-  1 6 l  -

Fig, 80 Manusl Reel

shing ltne

bar

The

3 .  D r i f t i n s  s i l l  n e t  h a u l e r

A  g i l l  n e t  h a u l e r  f o r  S a l n o n  o r  S q u i d
Sear arrangement for gi11 net haul ing is shown

is introduced here.
1 n  r r g .  6 r .
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D,iiino Gill N.t Fishine Boot
lSo lnon ,  r qu id . r . . , l

l r
\-t'..-l-

tut;s 'tt"

O!i(l t!..rins P.w.. :

lum Lohslim, Si.l-h.|a DiF-n.r
ond/.r Aur.Eork Squid js nihns

I i g .  8 r  A  g i 1 1  n e t t e r  h r u l i n g  d r i f t i n g  s i l l  n e l

In Fig. 81, one net hauler is pul l ing the sinker l ine of Ehe
r}et onto the deck and, another is pul l ing i ts f lost l ine over the Port
6ide of the boat.  Fig. 82 is sholt in8 a net hauler for s inker- l ine and
F i g .  8 3  f o r  t h e  f l o a t - 1 i n e  o f  d r i f t i n g  g i l l  n e t ,  a n d  b o t h  o f  t h e m  a r e
driven by hydrsul ic pover,  During haul ing, the gi l l  net i3 sent back
to the stern deck of the boat through a net guiding tube and a net
arranger to prepare for the next operat ion (see f ig.  8I) .  A net
guiding tube is sho$n in Fig. 84
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F i g ,  8 2  N e t  H a u l € r  f o r  S i o k e r - l i n e  o f  g i 1 1  n e t

Fig, 83 Net Eauler for f loat- l ine of gi l1 net
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Net guidlng
tube

(- Net hauler

F i e .  8 4  F o r e  d e c k  o f  a  g i l l  n e t t e r  a n d ,  i t s  n e t  g u i d i n g
tube and net hauler for f loat- l ine

In Fig. 81, the shoot ing rol ler on the end of the boat is
shorm, shen a gi1l  netter shoots net to set under the water,  the l ret
ruos on the rol ler into the sea and weter jers froo spr inklers push
l h e  g i I I  n e l  a s a y  f r o m  t h e  b o a t  ( S e e  F i g s .  8 5  &  8 6 ) .

r r g . 85 and a shoot ing rol leiS p r i n k l e r s  f o r  w a t e r  j e t s
o f  a  g i l  I  n e t t e r
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shoot ing

F is .86 S p r i n k l e r s  a n d  a  s h o o t i n g  r o l l e r

E i g . 8 7  H a u l i n g  S a l n o n  g i l l  n e t

4 . Traul Winch

A type of t rawl winch is shown in Fig. 88 nounted on a
Japanese deep-sea trawler.  TrarI  warps are reeled on main drums.
During f ishing che warps run fron the main druns of the vinch through
g a n t r y  b l o c k s  i n c o  c h e  s e a ,  a n d  t h e y  a r e  p u l l e d  u p  f r o n  t h e  s e a
t h r o u g h  g a n t r y  b l o c k s  o n t o  t h e  m a i n  d r u n s  o f  t h e  w i n c h  ( S e e  F i g .  9 0 ) .

Shoot ing ro l fer

Sprinkler
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FIg. 88 flawl l}lnch of a. deep-sea trawler

Ffg. {i9 A deep-sea tralrler haul{ng the net



Trairl
(l,lain

winch
urun,

Fig. 90 Tral ' l  operation

Treol v, inches are driven by electr ic or hydreulic po{er. The
principle constrnction of e trawl rr inch is shosn in f igs. 90 and 9l as
instal led o(r l . l .V. PAXNAM, the f ishery training ve6se1 of SBAFDEC. The
speed of haulinS werp€ of this treel ninch is 60 netrer e ninute,
l i f l ing loed 7.5 tons end revolutions of the nain druns 26.3 per
ninute, driven by hydtaulic pwer, Thia trael einch is euployed io
f ishing operetions in both shallow snd deep-sea (depth 300 Detres)
f ishing grounde,

In Fi8. E9, a trarler is heulinS up its trael net in a f ishinS
Srouod, If  the dimeneion of the trawl net is large in Bize, e
ponerful tralr l  winch should be nounted on the bo6t.
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F i g . 9 l Froor view of rra$t l , r inch of } t .V. PAKNA.i I

N o . Nane l later ia l

l . c l u t € h C a s t  s t e e l ,  € t e e 1

2 . Warpiog Drun cast i lon

3 . Bearirrg C a s t  s t e e l

Sha f  t : S t e e l

5 . Cod end Drun C a s t  s t e e  I ,  s t e e l

Maln Drun C a s t  s t e e l ,  s t e e l

7 . Gear c a s t  s t e e l

8 . C a s t  s t e e l
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c

!
t
8

q!
Er
ltt. ol Coni. 9dr.

tty. or XtD.tnt t i/fi

tlrt ot Gtrt

? . c . 1

l6 !a Ito
t6 tl0 lt0

C!]il llllo I r 2.04

Fig. 92 side viee of t rael  r inch of l t .V. PAKNAM

For sme11-scale trewlers, there ere di f ferent net heuleta aa
sbolrn in Figs. 93 end 94. these haul ing d€vice5 cal ied "Bal l  Rol lers"
conrist  of  2 rubber ba11s, dr iven by hydraul ic poi tet .  A "Bs1l Rol ler"
is used not only for t ralr1 operat ion, but also for haul ing Si l l  netsr
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f ig.  93 A snal l -scale trat ler haul ing net by Eal l  Rol ler

Fig. 94 A Bnal l -scale f isherman haul ing a trawl net by Bal l  Rol ler



F i 8 . 9 5

S t  i c k - h e  I  d  b l a n k e t  n e r s
s a r d i n e ,  a n c h o v y  a n d  b a i t  f i s h .
t h e  b o a t  i n t o  t h e  s e a  l a r g e l y  r o
b y  l u r i n g  l i g h t s  ( S e e  F i g . 9 6 ) .

-  l 7 l  -

a r e  u s e d  t o  c a t c h  P a c i f i c  s a u r y l
A  s t i c k - h e I d  b l a n k e t  n e c  e x t e o d s  f r o m
c a t c h  p e l a g i c  f i s h  s p e c i e s  a t t r r c t e d

Net Ree I

A n o t h e r  t y p e  o f  h a u i i n g  d e v i c e  f o r  t r a w L  i s  s h o t . l r l  i n  F i g . 9 5
a n d  c a l L e d  N e t  R e e L .  T h i €  r e e l  h a u l s  b o t h  o a r p s  e n d  n e t  o n  t h e  m a i n
d r u m s ,  i t  i s  v e r y  c o n v e n i e n t  f o r  s n a l l - s c a l e  t r a w L e r s ,  l t s  c a p a c i t y
i s  5 0 0 - 1 0 0 0  K g  u i t h  1 0 0  m e t r e s  p e r  m i n u t e .

l l v d r a u l i c  w i r e - r o D e  r e e l  f o r  s t i c k - h e l d  b l a n k e t  n e t

F i g .  9 5 s r  i c k - h e l d  B l  a n k e t  N e t

'---t#H



T h e  l i f t i n g  t i n e s  a r e  b e s t  h a u l e d  i n  b y  ' r E y d r a u l i c  w i r e - r o p e
r e e l ' r  f o r  s p e e d .  o n e  t y p e  o f  r e e l  i s  i o t r o d u c e d  i n  F i g . 9 7 .  T h i s
h y d r a u l i c  r e e L  h a s  3  d r t m s  a n d  , r i n d s  3  p i e c e s  o f  l i f t i n g  l i n e  ( $ i r e
rope) at the sane t ime l 'hen haul ing a blanket net f rom the sea. I f  a
b l a a k e t  n e t  i s  v e r y  b i g  i n  s i z e , 2  o r  3  r e e l s  s h o u l d  b e  m o u n E e d  o n  a
b o a t  t o  I i f t  i r  i n t o  r h e  b o a t .

HYDRAULIC REEL
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F 1 g .  9 7  I t y d r  a u  I  i c  R e e L

''1

F i g .  9 8  s h o e s  a  s e t  o f  h y d r a u L i c  . e e L s  n o u n t e d  o n  a  J a p a n e s e
f i s h i n g  b o a t  t o  c a t c h  p a c i f i c  s a u r y .

F is .  98 H y d r a u l i c  r e e l  n o u n t e d  o n  a  b o a t
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A f t e r  h a u l i n g  a l 1  t h e  l i f r i n g
b y  h y d r a u l i c  S i d e  R o l t e !  ( S e e  F i g s

l ioes the blanket net
98 and 99 ).

is pul led
uP

Fig. 99 Ast ick-held blanket net f ishing boet
( P a c i f i c  a a u r y  b o a r ,  a b o u t  6 0  t o n s )

6 .  T r i p l i e x  R o 1 l e r  o f  P u r s e  S e i n e

Uodern purse seines are so large and so eff ic ient thsr neE
h a u l i n g  e q u i p n e n t  i s  a  v i t a l  p a r t  o f  a  p u r s e  s e i n e r ' s  o u r f i r t i n g .  I r
i3 impossible to haul in a large-sca1e seine by hand. The najor rype
of net hauler on purse seiner-s is rhe power block dr iven by hydraul ic
poeer.  But recent ly anorh€r type of purse seine net hauler ,as
iovented io Nors6y, i t  is cal ted ' rTr ipl€* Hauter".  To haul the ner
after having been pursed, 3 rol lers conbined are rorking togerher ro
p u l l  u p  t h e  n e t  i n t o  t h e  b o a t  f r o n  r h e  s e a  ( S e e  F i 8 s .  1 0 0  a n d  f o f ) .

Hydraul lc
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l ig.  l0O Triplex l teuler

By BJ{RSHoL uEKA}lrsKE vERKsrED, A.s' Noresv

Fig. l0 l  Tr iPlex nauler

By BJfRs oL MEKANISKE VERKSTaD ' A.s. Nor!'av

niplex Roller



-  t 75  -

l torkinS systeu of tr iplex rol l€r is shosn in Fig. 102

F ig .  102  work ing  sys tem o f  T r i p lex  Ro I le r

I ts proninent advantage l i€s in ihat i t  reduces the nutrbe'  of

cretr  required on boar:d a f ishing boat and i t  nakes sork safer st  aea

end is ;o ' inted louer on s boat than a convent ional Power block ( let

hauler (see Fi8s. t03 and I04) ! |hich helPs the boat rnsintair l  good

s t a b i l  i t y ,

Fig. lO3 Haul ing Purse seine net bv Tr iPlex l tauler

(BJoRSHOL MEKANTSKE VERKSTED A.s. Norway,
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g \ / \ . / r y *

Triplex Hauler ,*  .p

Fig. 104 A portuguese purse seiner haul ing in i ts .ei1e net
by Tr iplex Hauler

I n  P o r t u A a l ,  E h e r e  a l e  n o r e  t h a n  1 3 0  p u r s e  s e i n e r s  u s i n S
Triplex Rol lers,  they have removed Ehe convent ional power block and
i n s t a t l e d  a  T r i p l e x  R o l l e r  i n s t e a d .  B e f o r e  a  p u r s e  s e i n e r  t r : r e
needed a 50 neinber cree, but the instal lst ion of a Tr iplex Rol l€r
haul ing system has reduced the nurber of creenen to only 20.

Fi8. 105 is a copy of a c1ose.-up photograplr  of  a Tr. iplex
Hauler haul ing a purse seine net.
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F i s .  1 0 5  T r i p l e x  H a u l e r  u n d e r  h a u l i n g  c o n d i t i o n s

T h u s  c m a l l - c . a l F  l ; s h i l g  b o a t s  w i l l  h a v e  v a r i o u s  k i n d s
f i s h i n g  g e a r s ,  s o  t h e  i n s t a l l a t i o n  o f  n u l t i p u r p o s e  h a u l i n g  d e v i c e s
then i6 recorimendable.

7 .

By NICHIMO CO,, LTD. Japan

Mult ipurpose haul ing devices for sna11-scale f ishirg boats

s m a l l - s c a l e  f i s h i t r g  b o a t ' s  o p e r a t i o n s  a r e  q u i t e  d i f f e r e n t  f r o t r
l a r g e - s c a l e  o n e s .  L a r g e - s c a l e  f i s h i n g  b o a t s  a r e  a b l e  t o  c a t c h  f i s h  i n
lalge quant i t ie6, and target f ish species are few and rheir  f ishing
grounds are very far f rom the shore. On the other hand the snal l_
scal€ f ishing boats are operat ing i r  the vic ini ty of the coast and
t h e i r  a i m  i s  t o  c a t c h  a  w i d e  v a r i e t y  o f  s p e c i e s  o f  f i s h ,  f r o r  p e r a g i c
ot les to denersal ones and, local f ishery regulaLions have been
r e s t r i c t i n g  f i s h i n g  t o  s p e c i f i c  f i s h i n g  a r e a s ,  f i s h i n g  s e a s o n s  s n d
f i s h i n g  g e a r .

o f

For insEance, a haul ing device of,  equipnent on board could be
a p p l i c a b l e  t o  l o n g l i n e ,  g i 1 1  n e t ,  t r a \ r l ,  e t c . ,  h e r e  a r e  s o m e  o u t l i n e s
o f  m u l t  i p u r p o s e  h a u l i n g  d e v i c e s .



7 .  I  M i n i  B l o c k

A "Mini  block" is used for coastsl  f ishing'  e rnodel of  arruini

B1ock" is shonn in r ig.  106, i t  hai  a rubbet sheave) rhe dianeter of

the sheave is 480 r0i l l i rnetres and i t  turns clockl t ise or anEi_clocksise'

i i .  n ia ' ."r i "  po'er of  a mini  block is 70 xg/cn2, l i f t ing force 106

xi lograrns, ha' i ing spee,t  90 metres per ninute (when f loeing quanl i ly of

hyt l r iu l ic oi f  p.ess,rre is 20 l i t res per mimrte) '
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Fig, 106 uini  Block for 8i11 neE and loogl ine

KOY0 Fishing I tachinery Co.,  TUKUSHII ' IA Pref '  JaPan

Drum (sheave)

cuide Panel

S!alnless Shafl

Control ler of
haul lng speed

Rubber wheel

( l1Koyo
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F ig .  107  s ide

KoYo Fishing Machinery

vielr  of  in i  Block

Co.,  FUKUSHIMA Pref.  Japan

Fig. 107 is showing a side viee of a Mini  l lock, i t  is a very
compact haul ing device and capable of haul ing gi l1 net (See Fig'  108)
a n d  l o n g l i n e  ( S e e  F i g .  1 0 9 ) .

:15

F is .  I 08  A f ishernan haul ing
the stern deck of

Phoro by KoYo KK

gi l l  ner l r i th a Mioi  Block mounted
his boat

& NrcnlMo co, ,  LTD.
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Fig. 109 A f isherroan heul ing lonSl ine eiEh a ini  Block
nounted on th€ fore deck of his boat

Phoro by KoYo KK & NICHIMO C0,,  Lm.

7.2 cone Rol ler

cone Rol lers are used for purse seine, gi I l  net,  Iongl ine,
st ict-held blanket net,  staEionary trap net (set n€t)  snd lrap-ce8e
net,  etc.  l igures l l0 to l l3 shoo various Cone Rol lers.

F ig .  l l 0

AI{AKU}.'E CO. , LTD, TO(Yo,Photo by JAPAI'I
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F i g .  l l I  N e t  h a u l e r

Photo by AWAKUUE CO,, LTD. TOKYO, .IAPAN

I i g ,  1 1 2  N e t  h a u l e r

Phoro by AIIAKUME CO., LTD. TOKYO, .IAPAN



Photo by
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F i s .  l I 3

Ar,rAKUf.rE CO., LTD. TOI(YO, JA?AN

Hodel C a p a c i t y Weight

8-l  Max,
S-2 Max.
S-3 ! tax.
S - 3 . 8  M a x ,
s - 4 . 5  n a x ,
S-5 l {ax.

(0-60 rn/rnin) 40
(0-60 n/nin) 45
(0-60 n/min) 110
(0-60 n/min) r50
(0-60 m/min) 200
(0-60 n/nin) 235

100
r50
300
500

I ,00o
1 ,500

k g x
k 8 x
k g x
k c x
k g x
k 8 x

kg
kg
kg
kg
Kg
kg

F i g .  l I 4  C a p a c i t i c s  o f  C o n e  R o l l e r s  f o r  e a c h  l , l o d e l
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the capecit ies of sobe Corre Rol le!  nodels are shown in f ig.  l l4.

l , ig,  l15 l taul ing smal l-sca1e purse eeine rer si th cone Rol lerg

Fig. 116 naul ing st ick-he1d blanket net lJ i th Cone Rol lers

. . . .
--:'-:;- --

:,,/-.. i: --..:s
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f ig.  117 Eaul ing longl ine i t i th a Cone Rol ler

Fi8. 118 Eaul ing gi lL net s i th a Cone Rol ler

Figs. l15 to l18 show various haul ing nethods q' i th cone Ro11er3'

7.3 Net and l , ine Hauler

Fig. I l9 sholts a net and l ine hauler,  i t  has a long drun ei th

a di tch. This is for a 5-ton gi l l  netter or a longl iner '  This hauler

is neinlv Lr6ed for bottom set gi11 neE and crsb cage-net f ishinS' A

model of the hauter is shown in Figs'  119 and 120, danufactured by IZUI

IRON WORKS CO. . LTD.

c
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F i 8 .  1 1 9  N e t  6  L i n e  H a u l e r

rzul rRor{ l{onRs c0., LTD

L i f t i n g  L o a d 600 kg

Revo lut  ions of drun 0  '  6 3  r e v / o i o

Itydrau I  ic }{otor
2 -  250  M
u - rou rev/nr n

Hydrau L ic Pressure 125 Ke/cn2

F i g .  I 2 0  D i m e n s i o n s  o f  N e t . &  L i n e  H a u l e r  M o d e l  s D - 2
IZUI IRON T'ORKS CO.. LTD.
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5.2 ACOUSTIC EOUIP}IENT

Acou8t ic equipnent for f ishing

Acoust ic equipment is invest igat ive equipnent shich oses
aound in weter.  By transnit t ing sound uaves snd measuring the echo
teturn t iDe, sound siSnals ref lect back not only fron the eea bottor!
but aI3o from objects in the sater,  such as f ish, plankton, sedioents,
ee6te, etc,  l lere, we uould l ike to introduce 3 kinds of acoust ic
equiPnent .

l .

2 .

Echo sounder is an apparatus shich tretrsoi ts souod sigoals vertr-
cal ly in the eater and shoes lbeir  €cho return on a
display unit .  The display unit  may be a cathode ray
tube, recording paper or Colottr  Video.

Sonar is an epparatus l rbich transnits sound signale horizontal ly in
the eater ( in a nore or less horizontal  direct ion).
saloe displey units as echo sounder.

l fet  sonde or Net recorder is equipneot shich displays the inforna-
t ion received fron sensor signals in the see water.  A
sensor I ' i l l  be instal led at the nouth of a tresl  net
(head l ine).  sonet irne's 6 sensor ei l l  be instal led on
lhe ground rope of a purse seine.
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Sea Surface

.( NEI SoNOE mdrhs

SONOE Erds llshlng 5t
100- t20  m dsp lhs  w l lh  .
250 m dodp no l ,  O lhor
r l s r  lho  no l  l s  l i€qu0n l '
l y  dam.god by  bo l lom

C

Transni t t ; r
\
I
\

Echo
Transrnission ii'ave

F i g .  1 2 1

Upward
Sounding
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Echograus and their  interpretat ion (analysis of recordinS) of

EchoSraps and their  inrerpretat ion (analvsis of recording)

Norroal echo sounding equipnent is used in f ishing to determine
the depth of water,  the r lature of the sea-bed and the posit ion,
quenl i ty,  species and size of f ish present.  The analysis of the echo-
grena and their  interpretat ion is not alsays easy and straiSbtforeard,
beceuse the oatur€ of echogyams is determined not only by the type of
t a r g e t ,  b u t  a L s o  b y  t h e  c h e r a c t e r i s t i c s  o f  t h e  r e s p e c t i v e  a c o u s t i c
inaciuments and by the operat ing condit ions. The amount of infornat ion
that can be obtained from an echogram depends essent ial ly oo the ski l l
end experience of the operator.

- l . .  RecordinS of soft  and hard bottom; tvpes of bottod and
topographv.

Besides depth, which is easy to !€edr the echo sounder can
give infonnat ion on q oumber of character isr ice of the ses-bed i tsel f
(of ten cal ted grouod discr iminat ion).  the nost iD! 'ortant of  these
characrer iBt ics ale, ehether i t  is smooth, soft  or herd and hon i t
s lops. Fig. 122 demonstrates several  of  these,

Bottom feature (sof l  or hard sea-bed)

General  ly speaking,
property of absorbing most of the
echo from such a sea-bed is reak
fsint  aod narrou l ine.

a muddy or sof l  iea-bed hes the
u I trasonic energy. Th€refor€ the

and the ses-bed is indicated in a

On the other hsnd. the ref lect ion fron a hard bot lon is
scrong, f teking the botton echotrace dense and wiEh a long tai l .
Di f ferences of bottom trace in appearance l ' i I l  faci l i tate recognit ion
of the bottom feature, soft  or hard see Fig. 122.
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I Whit. Linen is tlhed ON.

Zero Line

FirEt
Sea-bed
Echo

Pulse lenSt [  l s  chahg€d
hon O.  6hs  to  l .8ms. Tncl ined Sea:bed

S o f t
Sea-bed

Second Sea-bed lcho

Hard
Sea-bed

Scndinq rroqr€ncY: zoorHz

I i g .  1 2 2

b . Smooth or  roueh sea-bed

I f  t h e  e c h o  s o u n d e r  t r a n s m i t s  t h e  s o u n d i n g  P U l s e
toeards a per lect ly  snooth sea-bed,  only  the echo f ron the nain- lobe

t { h i c h  s t r i k e s  t h e  s e a - b e d  a t  a  r i g h t - a n g 1 e  i s  r e c e i v e d  a n d  n o s t  o f  t h e

echoes f ron the s ide- lobes do not  return to the ship as sho{n 1n

F i g .  1 2 3 ( a ) .

Smooch Sea- (D,)  .  Kougn sea_

r i g .  123
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On the other haod, i f  the pulse is eDit ted to*ards a
:ough -sea-bedr rhe pulse is scatrereal in several  ai ."" i l . i l  . "-  

" i r r"  
i "F i g .  1 2 3 ( b ) .  T h e  r o t a l  a $ o u n r

:i;"- 1 *ei i"v i"- u iue". il;" ;" ;,' r',"# T."*"ii'::""_i:" : ".J" fl"'"", ::*t he  s ide - lobes  teke  a  l i r t l e  l o .
the ship then r."- at" r.l. l"jf8"t "o 

8et to the botton aod back to
res-bed is d."";;-;J;"-;;.."."",;,,lniiij"ii"Ji"r.jr"l.":Tr."r"":o:::rt

c .  I n c l i n e d  s e a - b e d  '

An incl ined sea_bed provictes the echogrsn $i th extend€dtei ls because of di f ferenr travelr"", i"''oiii"iirl-il'i;:.';;;j:;ff ::lHi"l,.::.,j.,i:": ff:i,,;l;:
'*-----l

(a).  Slow Speed

FtA. 124

d .

-  In e co| lparat ively shal loe
€ e t t r n g  o f  t h e  s D p l i f i e r  g s i n  e n d  a  s t i f f
aoneElnes a third or fourth echo l{ i th rhe
D e l o s  t h e  f i r s t  e c h o  t r a c e .  T h i s  i s  b e c a u g e
ln ,r ie 6abe path betseen see_bed and sea
6hel lolr  rater.

depth sounding, too hiSh .
sea-bed cause a secood or
gane intbrval betveen then
the souoding pul6e trsvels
aurface tsice or more in
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Th. goundtnE pulBe contng bac& frcn se!-bed t.
r.flected by lhlpts hrrl,l {419. bl or 6€! 3ur!rc.
(flg. c) ed t!.EIs h tne s.E p.tn !g!ln

F ig .  125

( c )( b )

llr. tbnsiltt€d pul3e
1. r€fl€cted by 6ea-bed

e. Sea-bed consi8t ing of tno kinds of layers

When the sea-bed comprises of t jwo layets one corposed
of hard and the other of soft  meter ials,  the s 'es-bed indicar ion becones
ir ider blackening aod there sometimes appears quite a pecul iar Eecording
of second echoes.

apl i f  ier

F i s .  1 2 6

f.  Shal lor and craggy ses-bed

The shal lot  and craggy sea-bed may
belotJ !,rhen sounding beamridth is wide
gain is set high.

sonet loes be merked
( low fr€quency) and

t

t



- t 92 -

FiE. 127

I ,  S e a - b e d  t r a c e  a t  d i f f e r e n t  s h i p r s  s p e € d

The sea-bed appears on the recording paper es i f  i t  is
vety nuch dirninished in size in the peper advancing di lect ion. This is
based on the relat ion between ship's speed and paper rdv.ncing speed.
At a constant paper advancing speed, the echo trace var ies in
aPpearance r ' i th the change of ship's speed as shosn beloo,

(a) r ' Iat  sea-bed

lF.

When the paper advancing speed is rot constant,  the
Prcture on the paper recorder is extended or coopressed by increasing
or decreasing the paper speed,

(b) lncr ined sea-bed

F i s .  1 2 8
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|||| t!l r||rrrnnrlrrllrlllalllllt|lrl||fl|lla

I ttlttrr r xrItlttltllllllllltxl,
lb) sloe Bpeed

F i g .  1 2 9

Fi3h echo

Fish echoes t , i11 general ly be plotted beteeen the
transducer and the f i rst  echo from the sea_bed, U8ual ly a f ish echo
trace is neaker than a eea-bed echo trace beceuse the ref lect ion
surface of f ish is smal ler and their  r€f lect ioo property is seaker than
that of the sea-bed. The blackness of the f ish recording largely
depends upon the grouping density and shoal s ize.

Fish echoes are sometines plotEed in the midst of  lurface
noise, but i t  is possible to ident i fy the f ish echoes beceuse surface
Roise is seaker than f ish echoes in density and moreovet,  i t  can be
el i rEinated by using Tvc for easier recognit ion of the f ish echoes.
l loeever,  too high a sett ing of Tvc vi t l  cause the f ish echoes to die-
appear as rel1. Proper sett ing of the Tvc is very inportant.

a,  Recording of a f ish schoot

A f ish school is general ly recorded in a cont inuous
s o l i d  b l o c k  b u i l t  u p  b y  a  s e r i e s  o f  e c h o  t r a c e s ,  I f  t h e  b o a t  p a s s e s
direct ly over the school,  the leading edge of $orking indicates the
a c t u e l  d e p t h  o f  t h e  f i s h  s c h o o l .

In nost cases, dense school echogrems l ' i th long tai ls
Ehe recorder and sonet i | [es they extend upto the bottot l

echo. The lengths of these tai ls are related to the density and eidth
o f  t h e  s c h o o l .  N a n e l y ,  t h e  d e n s e r  L h e  s c h o o l ,  t h e  l o n g e r  t h e  t s i 1 ,

n
speed

-9-

to

A
(al Fast
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I

EN
E -- -->
P

A

I

Bottom

( a ) ( b )

F i g .  1 3 0

b .  R e c o r d i n g  o f  l a r s e  s i n g l e  f i s h

A  l a r g e  s i n g l e  f i s h  j u s t  b e l o w  t h €  s h i p  i s  r e c o r d e d  i n
a  c r e s c e n t  ( a r c )  f o r m .  T h e  f o l l o l , i n g  s h o w  t h e  r e a s o n  w h y  t h e  f i s h

appears in a crescent shape.

( a ) .

F i s .  l 3 l

( b ) . ( . ) .

a-*Fffiffi
.  Fkh Pr$.d , |  |  |  I  ) l" i l  I
; t  c .nr . r  or  /  . t  d? dt  |  |  . , l r t  I

t3f-)*"+4 1 / l+l I



I f  the ship is stopping, the echo sounder starts to
detect the f ish when the f ish reaches poinr A. Ihe distence from
trensducer to f ish is referred to as 'd1,, .  l {exr,  the f ish noves to the
Point8 B, then C. the distances froE transducer to Doints B end C are
referred to as ' rd2" and "d3'r  respect ively.  The distences f ld l f l  and nd3n
ere greater then|td2rr,  so th€ echo trace appeers in a crescent forn ag
shorn in Fig. l3 l . (a).  When rhe f ish is noving at e fasrer Bpeed, a
ahorter and sharper crescent is t raced as sho$n in Fig. l3 l(b) and (c).
the same r€sult  is given when the ship cruises over a stat ionary f ish.

S o n a r  o p e r a E  i o n  i n  f i s h i n s

- r95-

i r n p o r  t a n  r  f a c t o r s  w h i c h  a f f e c rThere are 5
e f f i c i e n c y :

l .  The sea - poot or good condit ion;

2 .  T h e  f i s h  -  s l o w  o r  f a s r  s w i n m i n g  ( b e h a v i o u r ) ;

3 .  T h e  s o n a r  a n d  i t s  i n s t a l l a t i o n  -  g o o d  o r  b a d ;

4 .  T h e  s h i p  -  n o i s y  o r  q u i e r  i

5 .  T h e  o p e r a t o r  -  k n o r i n g  h i s  j o b  o r  n o t .

M r d - w a t e r  f i s h  s c h o o l  d e t e c t i o n  b y  s o n a r

l f tnediateLy a f ish school is decected rhe ship shoutd approach
t h e  f i s h  s c h o o l  a t  a  l o o  s p e e d  i n  a  s r r a i g h t  d i l e c t i o n .  T h i s  n a y  a v o i d
t h e  f i s h  s c a t t e r i n g  b e c a u s e  o f  r h e  n o i s e  a n d  n a k e  s o n a r  c o n t r o t  e a s i e r .
W i t h  a  c o n t i n u o u s  i n c r e e s e  i n  r i l t  a n g l e  i n  r e l s r i o a  t o  t h e  s h i p , s
3 p e e d ,  t h e  s i g n a l  l r i I t  a L w € y s  a p p e a r  o n  t h e  s c r e e n ,

F i g .  1 3 2
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I t  is more complex when the shiP goes around the f ish school '

in this case both train and t i l t  angle are engaged. I t  is inconvenieot

for the operator to use EiI t  controls at the sane t ime and Ehere 19

more chance of loosing the target.  once th€ shiP has noved comPletely

around the f ish schoot the wake l t i lL block the f ish school f ron the

sound beam, therefore, i t  is best to avoid this manoeuvre.

c.".". @ c*.". @
E i g .  1 3 3
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B o t t o m  f i s h  d e r e c t i o n  b v  s o n a r

T h i s  m e t h o d  o f  d e t e c ! i o n  i s  s i n i l a r  t o  n i d - s a t e r  f i s h  d e t e c -
t i o n  b u t  t h e r e  i s  t h e  p r o b l e m  o f  b o t r o n  r e v e r b e r a t i o n  l t h i c h  o c c u r s
r h e n  a h e  b e a n  a n g t e  i n t e r s e c t s  t h e  s e a  b o t t o m ,  B o t E o n  r e v e r b e r a t i o r l
i s  s t r o n g e r  t h a n  f i s h  e c h o e s ,  l f  f i s h  s t a y  i n  t h e  z o n e  o f  t h e  b o t t o m
r e f l e c t i n g  a r e a ,  t h e i r  e c h o e s  w i t L  b e  h i d d e n .  n h i l e  t h e  s h i p  i s  f r r
f r o m  t h e  f i s h  a n d  t h e  t i L t  a n g L e  i s  r a E h e r  h i g h ,  o n e  h a s  r o  r e m e n b e r
t h e  d i s t a n c e  a n d  d i r e c t i o n  o f  t h e  f i s h  s h o t r n  o n  t h e  i n d i c a t o r ,  b e f o r e
i t  i i  n a s k € d  b y  b o t t o m  r e v e r b e r a E i o n  d u r i o g  c h e  a p p r o a c h ,

reglon

F i g .  1 3 4

N e t  s o n d e  f o r  t i a w L i n g

F o r  u s e  i n  t r a a L i n g ,  t h e  n e t  s o n d e  h a s  b e e n  d e v e L o p e d  t o
o e a s u r e  t h e  f i s h i n g  d e p t h  a n d  t h e  o p e n i n g  o f  t h e  t r a ' l  a s  \ r e l L  a s
r e c o r d i n e  t h e  f i s h  ' h i c h  e n t e r  t h e  r r a w l .  T h e  d i s t r i b u t i o n  i n  f r o n t

o f  t h e  t r a v l  c a n  a l s o  b e  o b s e r v e d  r , i t h  t h i s  i n s t r u m e o c .

Tar! 'et
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F i g .  1 3 5

P i c t u r €  i n t e r p r e t a t i o n  o f  n e t  r e c o r d e r  o f  t r a $ l

T h e  f i g u r e  b e l o q  s h o t { s  t h e  p i c r u r e  o f  t h e  d i s p l a y  u n i t  o f  g
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Net Sonde for Purse Seine

This kind of net sonde rnay be used in conjunct ion with an echo
s o u n d e r .  u s u a l l y  L h e  t r a n s n i t t e r  i s  i n s t a l l e d  o n  t h e  b o t t o n  o f  t h e
middl€ length of the net (ehen there is only one transnit ter) .  The
posit ion of the transmit ter denotes the locat ion of the net bottorn.
the purse seine can adjust [he speed of net haul ing to control  the
d e p t h  o f  t h e  n e t  b o t t o m  b y  o b s e r v i n g  t h e  p o s i t i o n  o f  t h e  t r a n s d i t t e r
on the netre indicator or as sho$n on the disDlav unit  of  the echo
sounder ss in the f isure belon.
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INTRODUCTION

t h e r e  a r e  n a n y  k i n d s  o f  f i s h i n g  b o a t s ,  i . e .  f r o n  b i g  f i s h i n g
boats such as the nother boat of a rhale f ishery ro very sma1l boats
such as coastal  noo-engined boaCs lrhich are operated by only one
f isherman. Various kinds of f ishins boats can be found in the world
b u t ,  e v e r y  k i n d ,  e v e n  s m a l r  f i s h i n t  b o a E s ,  a r e  u s e d  f o r  a  p a r r i c u l a r
t y p e  o f  f i s h i n g ,  s o  t h e  c a p a c i t y  o f  t h e  b o a c  d e p e n d s  u p o n . h e  k i n d  a n d
s c a l e  o f  t h e  f i s h e r y  i c s e l f .  S o n e t i n e s ,  t h e  s c a l e  o f  f i s h i n g  a n d  t h e
f i s h i n g  p l a n  a r e  r e g u l a t e d  b y  t h e  c a p a c i t y  o f  t h e  b o a t ,  b u t  i n  b o t h
c a s e s  t h e  b o a t  i t s e l f  i s  t h e  m e a n s  o f  p r o d u c t i o n ,  a h e r e f o r e ,  i r  c a n  b e
said that che f ishing boat is in a broad sense, part  of  the f ishing
g e a r ,

The person in charge of planning, desiening and bui lding s
f ishing boat should nake an effort  to take inro account rhe rechnical
requirenents of f ishing and proceed si th a plan naking adjusrmenrs for

t .

l e c h r i q u e s ,  c a p i t a l  a n d  l e g i  s l  a c  i o n . Ordinari ly almost al1 such

VI. FISIIIIIG BOATS

arrangement of these infornat ive elenents is the
n a n a g e n e n t  a n d  f o r  f u t u r e  a p p l i c a t i o n ,  c a r e f u l
i s  i n d i s p e n s a b l e .

l u x u r y  a r t i c l e s  a n d  o s e l e s s  i n s t r u m e n t s  s h o u l d  b e
p o i n t  o f  v i e w  o f  t h e  e s s e n t i a l  o b j e c t i v e s  o f

requirenents are i l r  favour of f isheries rnanagement aod the acconoda-
t ion space for the crew menbers on board, etc, ,  and on the conrrary
the enforcement of enterpr is ing techniques and legislat ion are
favoured less rhich br ing sone problans co the designer in construcr-
i n s  a  f i s h i n g  b o a t .

Rowever,  the
key point of  f ishery
c o n s  i d e r a t  i o n  o f  t h i s

U n n e c e s s a r y
excluded from the
f i e h i n g .

I t  needs to be ernphasized that rhe f ishing boat is one of the
m e a o s  o f  f u l f i l l i n g  t h e  f i s h i n e  i t s e l f ,  t h e r e f o r e ,  t h e  b o a r  s h o u l d  b e
s e l e c t e d  a n d  c o n s t r u c t e d  t o  n e e t  t h e  f i s h i n g  o b j e c t i v e s .

R e c e n t l y  t h e  d e v e l o m e n t  o f  r n o d e r n  f i s h i n g  b o a t s  h a s  p r o g r e s s e d
remarkably not only in hul l  aod engine construct ion but also in the
p r e s e r v a t i o n  o f  t h e  c a t c h  f a c i l i t i e s ,  c o m m u n i c a t i o n  m e a n s ,  n a v i g a t i o n
i n s c r t f l e n t s ,  f i s h i n g  a p p a r a c u s ,  e t c .  C o n s e q u e n t l y ,  s h i p  b u i l d e r s  a r e
q u i t e  n a t u r a l l y  b e i n g  e x p e c r e d  r o  h a v e  a  f u l 1  k n o w l e d g e  o f  a l t  p a r t s  o f
a f ishing boat i {hen nea boacs are planned to be bui l t .



throughout the ldor ld var ious di f ferent types of f isheries are
conducted and their  future develotrrcnt presents many di f f icul t ies,
sirce f ishing boats are indispensable to f ishe. ies so the techoicel
developDent of f ishing boats is essent ial  to f ieheries expdnsioo.

Actual ly,  the f ishing boat iB the nost valuable i ten of f ishiog
gesr,  !berefore th€ vigorous attempts et inprovenent and invest igat ion
of boat eff ic iency a(e very inportant to f isheries managenent es nel l
e s  t o  s h i p b u i l d i n g .

The Defini t ion of e f ishing boat

In ginple terns, a f ishinS
It  catr  be engeged in the acl iv i ty
Products, equscul!ure managenent
guidance, treining and inspect ion,

T h e  l a v  o f  f i s h i n g  b o a t s
fol lol . 's:

boat is a boat engaSing in f isherres.
of catching marine or ioland f ishery

or such act iv i t ies as invest iget ion,

( e . 9 ,  i n  J a p a n )  c o u l d  b e  d e f i n e d  a s

t ) Ihose boats \{hich mainly engege
boats, wh.a1e catchers )  tuna
b o a t s ,  d a n i s h  s e i n e r s ,  e t c ,

in f isheries such as travl
1on81in€rs, bonito angl ing

3)

Ihose boats which have specisl  faci l i t ies such as those
for the preservat ion of cetch or processing l ike the nother
boats of whale f ishery, Northern Pacif ic sr lnon f ishery,

Those boats rhich nsinly csrry some of the catch from
fishing ground to port .  l t rere are sobet ines subordinate
carr ier boaes with purse seine f ishing l ,her l  i t  is operaled
o n  a  b i g - s c a 1 e .

4) Those boats 'h ich mainly engage in,  surveys, research,
guidance, training or in iospect ion act iv i t ies having
f ishing facir i t ies. lhese boats oainl .y belong to f ishery
goverturents, f ishery research inst i tutes, f ishery schools
and f ishernen's cooDerat ive associat ions.

Kinds of nain enSine

S t e a n  e n g i n e s ,  d i e s e l  e n g i n e s ,  s e m i - d i e s e l  e n g i n e s ,  g a s o l i n e
engines are used in f ishing boets. Anong then al l  diesel engines are
t h e  m o s C  p o p u l e r .



CO}IIIOT{ AIID TECIINICAL TER}IS FOR VARIOUS PARTS OF A FISIIING BOAT

A  s h i p  c e n  f l o a t ,  t r a r l  f r o n  A ,  t o  B . ,  c a r r y  n e n  s n d
o e t e r i s l s .  T h e  d i c t i o n a r y  s e y s  t h a t  a  s h i p  i s  " a  l e r g e  v e s s e l  f o r  u s e
o n  e a t e r  . . . . . . . . i ,  a n d  t h a t  i s  p r e c i s e l y  r h a t  i t  i s .  A  v e s s e l  r s  a
container and a ship is nothing nore lhan a conteioer nhich moves
e b o u t  o n  t h e  o a t e r ,  b u t  t h e  d i c t i o n a r y  s p e c i f i e s  " a  l a r g e  v e a s e l " .

A boat is not a ship, The di f ference betoeen a boat and s
ship is qui te vague, but as a rule of thuDb you oay say thet a boat
can oornal l t  be hoi8ted into a ship, whereas a ship is too large to be
hoisted into another ship. There is one except ion to this rule,
s u b r n a r i n e s  a r e  c a l l e d  b o a t s ,  s l t h o u g h  t h e y  a r e  m a j o r  v e s s e l s .

In geoeral  everybody knors ohat a boat is,  but i f  you eant to
knoe in nore detai l  you have to study corrnon and technical  Eerms
r e l a t i n g  t o  t h e  v a r i o u s  p a r t s  o f  t h e  b o a t .

Roughly speaking the nain body of a boat can b€ divided into
three perts,  fore part ,  nid-ship part  and after part  rnd can be
d i v i d e d  b i l a t e r a t l y  b y  a  c e n t e r  l i n e  t o  t h e  p o r t  s i d e  r h i c h  i 6  o n  t h e
left  and starboard side ehich is on the i ight shen you stand at Eid-
ship and face Ehe fore part  or stern. Direct ioo on a boat is div ided
into I  sect ions on the horizontal  or on deck, forerard is ahead,
behind is astern, perpendicular fron both sides are abeam, bet lreen
ahead to abean on the port  s ide is the port  boir ,  on starboard side is
the starboard bon, th€ sect ions beteeen astern to abeam on both sides
are port  quarter and sEarboard quarter.

Port mid-shlp
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the ectusl  shel l  of  the boet is cal led the rrhul l t r  the Iscenrl

i3 the sharp edge for cutting through the $eter end the lsterol is the
other end rhich does not nornelly have to cut lhrouth the neter. The
comon terDa for var ious parts of the hul l  and conpartdeots are as
foI loe8:

-203-

"B€.m" - the eidrh of e ship.

"Decksl - the f let  or hor izontsl  surtaces upon ehich you ealk.

"ship sides" -up and doen or v€rt ical  surfece6 of th€ hul l .

"Boe" - the ship sides ehich curve inuard to$erd the sten.

"Quarterrr  - the ship sides {hich curve toesrd the slern,
' tater l ine" - th€ l ine betee€n the ser and dry pert  on the ship

s i d e B ,
'rFree boerd" - the distance fron the rater l ine to the deck.

"Dr6ught" - the distence fron the $eterI ine to the deepest pert
of th€ botton.

"Conpertnents" - the rooros in the hul l .

"Bulkhead" - the. eel l  ohich divides the hul l  into compertnente.
' iTransverse Bulkheadrr - the wsl l  ecross the ship.

"Longitudinal :Bulkheadr '  - the l ,el  I  eloog the ceoter l ioe.

l f  a hole t 'as nede in a boat 's bottoe end there *ere no
compertnents, f looding oould soon spread throughout the hul l  and the
ship would sink quickly.  Hooever,  i f  the ship has compartmente, the
f looding can only spread ss far as the bulkhead of the hold conpart-
nent aod the vessel does not sink. Theoret icel ly,  i f  a ship has
enough coopertnents, i t  should be unsinkeble.
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Freeboatd

Ship

draft

Fig. 139 Cenerel boat structure

3. CONSTRUCTION DRAI.I ING

Ugusl ly a construct ion drrsing has to include three vieo3;
prof i le plan and body plen vies, to sho$ th€ general  arra[gernents of
th€ vessel snd deck and under deck leyout to hetp in o'r t l in inS the
requirenents for the construct ion oork. These drat ' ings ere prepared
to shor the overal l  coostruct ion detai ls of  the hutt .  The scant l inS
dinenaions and festenings requir€d are clear ly detai led in the
contruct ioa drssinS,

Treneve!ae bulkhead

longttudlnal

Conpartnent
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FISHI}IG BOAT CHARAC?ERISTICS

The necessary cherecter ist ics of f ishing boats are alnost the
s&re es those of ordioary passenger boats or cargo boets. A f ishinS
boat should have a specif ic funct ion di f ferent fron other boats such
as those related to processinS and preservat ion feci l i t ie3, etc.

Accordingly,  f ishing boats heve the fol lowing cherecter ist ics i
3peed, steeriog, durabi l i ty,  navigat ion range, construct ion, engine,
preservat ion feci l i ty,  f ishing nachinery, f ishing faci l i t ies, etc.

I)  Speed

A f ishing boat is required to be able to reech e high Bpeed
e.8. l |hen searching and trecing a f ish school,  to l rensport  the cetch
keepinS i t  f resh over a certein period of t i | [e.  A 700-ton t ' ia le catcher
hes a maxinun speed of L8 ni les per hour and a 300-ton tuna longl iner
has a DexirnurD speed of 12 roi les per hour and a 100-ton trasler of  l l
r i l e 6  D e r  h o u r .

Care shonld be taken because a f ishing boet ssy not be
eff ic ient i f  i t  has a much too high powered engine for i ts require-
menta .

On the contrary f ishing boets sonet imes require dead sloe
apeed in f ishing operet ions such as tuna longl ine f ishiog aod this dust
a13o be viesed as a f ishing boat charecter ist ic.

2) l lanoeuvring and engine

The f ishing boat is required to have good Danoeuvrid8
abi l i ty especiel ly wheo tracing and detect ing f ish school6, oper. t ing
f ishing gear,  etc.  To fsci f i tate f ishing operet ions the rudder should
* o r k  e f f i c i e o t l y ,  a  t u r n i n g  c i r c l e  s h o u l d  b e  s r n a 1 1 ,  s t e r t i n g ,  s t o p p i n S ,
rovin8 eheed or eatero should b€ sidple, sr i f t  aod sure, the rotat ion
of the e$gine should be sroooth at al l  speeds.

For instance, bonito f ishi$a boats ouet moVe -. t  the ssEe
speed ae the bonito school nhen aogl i .ng and chenging of lhe engine'6
speed should b€ snooth eien the tuna longl in€ (about 15 ki lonetres)
is takeo up rdhi le proceedinA at s10$ speed ahead other$ise f ishin8
eff ic iency may be affected considerably.  For this reason, some of the
big f ishing boats have converted recent ly ro vsr iable pi tch propel lers.
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A  f i s h i n g  b o a t  i s  r e q u i r e d  t o  b e  f u l l y  r e s i s t a n t  e g t r n 8 t
the strong forces of the rdind, ,aves, etc.  For this purpose, the

f ishing boats should be coostructed ei th good t tabi l i ty,  ful l  buoyencv
a n d  l i m i t e d  r o L t i n g  a n d  p i t c h i n g .

4 )  a v i g a t i o n a l d i s t s n c e

The distance only dePends uPon the enviroonenlal  condit ioo

of a f ishery su€h as Ehe movement of the f ish schools,  s ize and loca-
r i o n  o f  f i s h i n g  B r o u n d ,  e ! c ,  T h e r e f o r e  n a v i g a t i o n a l  d i s l a n c e  i 3  i o P o r -
tant.  Tuna longl ine f ishing boats, for instance, $ust naviSate long
distanceE, for exanpte, f rom Ehe Pacif ic to the At lant ic via the Indian
Ocean tr i tbout any stoPs,

5) consEruct ion

The construct ion
i t  oay encounter severe sea
csused by engine operat ion.

of a f ishing boat should be stroog because
condit ions, aod nust endure lhe vibrst ion

5) Propulsion of engine

Preferably the engine is snsl l  in size al though i t  roust be
powerful  enough. Usual ly dieseL engines are enPloyed on f ishing boats

because they can be snal ler in size then a stesn engine. Both high
6peed end lo! ,  speed engines are sui table for f ishing boets.

SteaB eogines can stand severe ruoniog and are durable but
are rether large in size. On the contrery hiSh speed engines such as

automobi le engin€s hsve recent ly started !o b€ used t i th the benef i tg
of s imp l i fy ing handl ing.

7 )  P r e s e r v a t i o n  a n d  p r o c e s s i n g  f a c i l i t i e g

Fishing boats ordinari ly have Eo cerly the cetch beck to

the port .  In order to keeP lh€ f ish fresh, the ice keePi.ng ioon'  cold

room or freezing room nus! be rrel l  isolated fron the outside. Proces-
sing nachioes for exanple for canning and f ish neal plants are also

included anong the equipnent when necessary.

8) Fishins nschinerY

N a t u r a l l y  a  f i s h i n g  b o a E  s h o u l d  b e  e q u i p P e d  w i t h  f i s h i n g
apparetus, such as angl ing machine, l ine haule!,  n€t hauler,  t rael

sinch, purse einch, porer block. There are so bany di f fe.ent types
of equip'rnent but the choice dePends upon the target specres'
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BASIC CALCULATIONS FOR DECTDING TITE ELEI{ENTS OF A BOAT

1) !199!-4-!99!

L.B.D.,  co€ff ic ient of  form, displacement,  body shape under
draft  l i l te,  t r im, eelect ion of the engine, etc.  are elements {hich
affect the speed of the boat.  Ordi$ari ly a ship bui lder can est inste
navigat ionel speed and naxinum speed approximately fron Pas! exPel ience.
The navigst ional speed uses three-quarters of B. l t ,P.

The neceseary horse polre! is decided according to the size
of boat end speed of boat.  one simple eay of calculat ion is by appl ica_
t ion of the Admiral ty coeff ic ients:

tflP

2) Fuel and lubr icat ing oi l

Normal consulnpt ion of fuel  oi1 is based on the fol looing
f a c ! o r s :

Necessary consumptioo of oi1

= Rate of fuel  consumption x Number of l lorse power x Time
consumable

Rate of fuel  consumption

Dieeel ergine O,22 $EIHP lhr )

Nunber of horse poqer to rnaximum continuous horse pooer for
oavigat ion ( to t  f rom): 70 to 80 per c€nt for f ishing: 50 to 80 per

cent (depends upon operat ive condit ion) Tine corsumable.

Calculat ion sututr ing up the Eine required going to aod
returning froE the f ishing grounds, plus operst ion in the f ishirg
ground, etc.

C -  A  tV r

Weight of oi l

I teavy oi l

Light oi l

Lubricat ing oi l

CoaI

920 kg/n3

s40 kg/rn3

900 kg/rn3

780 ke/m3
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Neces6ery quant i ty of lubr icet ing oi l

Di€ael engine 0.03 x fuel  oi l

3) Fresh $ater, provirions aod hatrd lugSege

9ater:

20 l i t res/day/person for €ea f ishety

20-30 l i t res/day/persoo for of f  shore f ishery

30 l i t res/day/person for coest. l  f ishery

Provisions: I .7-2.0 kg/person/dey

Eand luggage is 100 kg/person/everage trip

4)E

The quantity of ice is 1es3 then 70 per cetrt of expected
emount of catch.

t l e igh t  o f  i ce  136  k t  (0 ,3  n : (  0 .57  ' n  r  l . l 5  n )

tfeight of flake ice 625 kg/a3

5) neight of  catch

Utl i t  seight i r l  f ish storage:

Fish 835 kg/u3

Fi.sh oith flake ice 760 kg/n3

FreezidS 665 kg/n3

Fish box 33 kglnid-size box
67 kg/ l4r8e-size box

Freezing box 28 kg/nid-size box
58 k8/ lsrge-6ize box
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Load condi t ion

T a b t e  9 . L o a d  c o n d i E i o n  o f  F i s h i n g  B o a t s .

L i g h t D e p a r t u r e Leaving f ishing
ground

Arr iva I

Eand luggage

I c e

L i v e  b a i t

Fuel tank

Ma in

Subord inate

Lubr icaEion tank

Ready cold water

ro07. I 00
100

0

I00

I00

I00

100
0

t00
100

100
100
100
100

40

I00

70

40
t00
40

100

100
100
100
I00

t0

50

50

l0
100
t0

t00

6. FISHINC BOAT ENGINES

The main kind of f ishing boat engine is che diesel engine '
Fi f ty years have passed since diesel engines began to be enployed on
f i s h i n g  b o a t s .

Engine eff ic iency can be improved by the effort  of  increasing
the engine rotat ion (average piston speed) and superchargirg capacity
( n e a n  e f  f e c t  i v e  p r e s s u t e ) ,

As for snalL f ishing boat engines, nost iDprovements have been
e n g i n e  r o t a t i o n .  B e f o r e  t h i s  w a s  6  n / s ,  b u E  n o w  i t  a t t a i n s  u p  t o

About 20 years ago medium size engines rere about 5 tg/crn2 in
nean effect ive pressure, they are nolr  , t t " in i"g about I5-20 kg/cmz.

Thus, the engine capacity not adays is about f ive t ines that of
20 years ago.
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Decision Process then Selecting an Btrgin€

s i z e  o f

Genersl

Exaninat ion

i - -____- - - - - - - - - -_ -_ '1

I  Evaluat ion of i--- r f ishing sround i

i - - ------------------ !

l P ro f i t ab i t i t y ,
- - -  t sa fe t y

L________- - - - - - -_ - -

l;;;;;-;;;;.r-l
mance r vro!K1ng
c a P a c i t y ,  s a f e t y ,
s p a c e  a v s i l a b l e

L- - - - - - -_ - - - - - - - - - - -

a--- - - -_-- - - - - - - - - - -_1
S e a

margin

-- - - - - - -_-- - - - - - - - - - - l
Division

o f

J

r-_-__-------__-_--- ' l
R e l  i a b i l i t y ,  s a f e t y
durabi l i ty,  t 'e ight
size, economic

L--- - - - - - - - - - - - - - - - -J

- - - - - - - - - - - - - - - - - -_-_1
I  v i l r a t i on ,  no i se
r  tenperaEure, i
I  hun ld l ty
L--- - - - - - - - - - - - - - - - -J

s p e c  i e s  o f
t a r g e t  f  i s h

F i s h i n gF i s h i n g
ground

S i z e  o f

f i s h i n s  o e t f i s h  s t o r a g e

posit ion
of engine

sa i  l  i ns Net opera-
t ing pover

Italn Auxi l  l iary
engine
( capacrty &

s e l e c t  i o n  o f
main ensine
(  t y p e ,

s e l e c t i o n  o f
auxi l1 iary
e n g i n e  ( t y p e )

O u t f r t t l n g
of engine
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7. PRINCIPAI, FISITING BOA1 DIMENSIONS

The pr incipal dimensions are length, breadth ard depth of boat,
These are the most iBportant eleneots in deciding the boatrs cepacity,
so thelre dimen8ions L, B, D should be cereful ly exaEi.ed before
b u i l d i n g  t h e  b o e t .

Length

a) Length over al l ,  LOA..or Loe.

This i9 the borizontel  di3tence fron 6teo eod to stero end.

b) Length between perp€ndicular,  Lpp or L

This is the horizontel  distance fron fo.e perpendiculer
(FP) to efter perpendicular (AP) st  the designed load seter l ine level,
LnL. The center of Lpp of the body is cel led nid-ship,

Breedth (Extreme breadth) B

This is the horizontal  distence of breadth at th€ eidest part
of the boe!.

Depth, D

This is the vert ical  distance fro| !  the base l ine to freeboard
deck et the hid-ship sect ion.

Draft ,  (Draughl,  d)

l toulded draught (d) is vert icaf distance betveen loed nater l in€
end the base I  ine.

F!eeboard

Freeboard is the vert ical  distence belreen freeboard deck I ine
aod ful l  losd seter l ine. Tbat is to ssy the freeboard could be obtr ined
by subtrect ing draught (d) f roo depth (D).  Big freeboard neans bi8
reaerve buoyency, nhich neans increesed safety for the boet.
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F i g .  I 4 2  P t i n c i P a I  b o a t  d i m e n s i o n s

OD
Freeboard

Incl lne

Bdse l lne

Freeboard
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The indicstions sholrn
t h e  s i d e  o f  l h e  b o a t ' s  b o d y .

as an exanPle sould be found nerked on

Freeboard deck l ine

Ful l  load eater l ine

TF
r l

I

-
t ^

t - -

' ' 
l"*

cc f-- l

TT
F

T

s
w

WNA

C l

C 2

VESSEL TENMINOLOCY

Trirn

The di f ference
cel led tr in.  Tr in by
gterd thao the bo\{.

Tropical  f resh uat€r ful l  losd eater l ine.

sunmer fresh \rater ful l  losd waler l ine.

Tropical  ful l  load ! ,rater l ine.

Su|mer ful l  load neter l ine.

t l inter ful l  load rater l ine.

f i inter North At lant ic ful1 load r later l i t te.

Psssenger boa! fql l  load ualet l ine.

Passeoger end cargo ful l  load seter l ine,

bet l r€en draf t
s tern neans the

of bot,  and d;aft  of  stern is
boat has a deeper dreft  i t r  the

Draft  hark
( a f . t .  o r  s t e r n ,  a f t e r )

Draf t nark
(m l  d -sh  1p )

Draft  mark
(bov or stcm' forct ,rrd '

r o r e  )
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The word "sheer" in boat terminology neans
deck side Line.

Sheer

Y 1

'12

E e r e ,  L

Canber

bend of f reeboard

The height of  sheer foruard and that of  sheer aft .  are calcu-
lated at the posit ion of fore perpeodicular ( fP) snd after perpendi-
c u l a r  ( A ? )  s e p a r a t e l y .

Sheer foreward

axls

(6 .664L

(3 .332L

Iength of

+  203 .2 ,  x  (

+  I 01 .6 )  x  (

) 2  ( c m )

) 2  ( c n )
L

L

The canber
boat body.

is the culvature height of  the deck bean at center-
l i n e  o f

y  a x i s

upper dec

2nd deck



4) coeff ic ient

Fol lowiog the synbola ghorrn here are several  coeff ic ients
exprersing lhe coodiEioo of boat shape denoted in the succeedinS
fornnlae.

L

B

d

Ar
V

(r)

Iength of boat

breadth of boat

draft

horizontal area of boat tt weterline

sect ion ares of boat under r 'ater l ioe et Di4-ship

( 2 )  P r i s n a t i c  c o e f f i c i e n t ,  C p

(3) Mid-ship co€ff ic ient,  Ct

displaceneot (volune)

Block co€ff ic i€nt,  Cb v
L  B D

v. - 9!.

- 3r-
B d

Art
L B

(4) later platre co€ff ic ient,  CI '  cI '  -

3)



I.IEASUREI'ENT OF SI.IALL FISHINC BOAT TONNAGE

l) Ner tonnase (NT)

(1) Net vo lurne of space (n3) is obtained by deduct ing rne
space volurne of the fol loeing fron the total  volune of space (nr):

crerr 's room, anchoring rooE, cha!t  room, balast t6nk,
Bteering gear roo$, engine room, euxi, l iary engine roon, store roon,
i . e .  a l l  t h e  r o o n s  a b o v e  t h e  d e c k .
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= (net volume of spsce) x 0.353

of- the length of boat beinS less thrn 24
(nJ) is obtsi f led by deduct ioS l /5 of the

l{et toonage

( 2 )  I n  t h €  c a s e
melrea net volune of spac€
total  volul le of spece.

Net tonnage = (net volune of space) x 0.353

2) Displacerient tonnage (6)

The displacenent of a boat is expressed by the oeight of
(unit  -  l  ton) the boat and varies according to the quent i ty of fuel ,
eeter,  crew. This is cal led displac€nent tonnage end is the reiaht of
the boat.  ordinari ly in the case of e f ishing boat the displecerent
is bigger than the gross tonnage.

3) Dead reight tonnage (Dl l )

Dead eeight tonnage is obteined by deduct inS the displEce-
ment tonnage in the case of a l igh! load frotn the diBplecenent tonnage
ir l  the case of a ful l  load, In order sords this i€ the total  weiSht
of load by loading ur l t i1 the load {ater l ine reeches the ful l  loed
s a t e r l i n e .

4) cross tonnage (eT)

ordinari ly a f ishine boat i .s rneasuled by i ts GT. There ere
several  fornulae in €xistsnce for the cT measurement of smsl l  f ishirS
boats. They are simi ler in 60 fer es eech formula in eome uay conbinee
severel  l inear measures of the boatsr dinension. As for the gf neasure-
oeot of large f ishiog boats, the nethod of the tonnage measurement hes
alseys di f fered considerably fron couotry to country.  To establ ish an
internat ional standard on this natter,  several  intetnat ional neet ings
have been convened, At present,  the rr lnternst ional convent ion on loo_
nsge M€esurenent of Ships, 1959" lhich ras agreed upon l t t  a conf€rence
held in London under the sponsorship of the lntergovernmental  } lar i t i rne
Consultet ion organizet ion ( lMcO) is coninS into force.



- 219 -

( l )  Interna' t ional fornule for the cI
ing boets of Dore than 24 n id leogth.

Ihe groas tonnage of a ship sha1l
fol  loeing fornula:

measureuent of fish-

be deterdined by the

c T - K V

Ilere, V -  Total  volume of al l  eoclosed spaces of the
boat in cubic D.

K  =  0 . 2  +  0 . 0 2  l o c l o  v

Enclosed spaces are e1l those spaces nhich are bound
by the boat 's hul1, by f ixed or portable pert i t ion6 or bulkheeds, by
deckr or coverinSs other than permanent or novable e$niogs. No brerk in
d deck, oor any opening in the ship's hul l ,  in a deck or in a covering
of spece, or in the part i l ioos or bul l . .heeds of a spsce, nor the absence
of a part i t ion or bulkhead, sha1l preclude a space fr@ inclusion in
the eoc loged sDace.

(2) Curreot pract ice for CT neasurenent of s.oal1 f ishing
b o a t s .

For the measurement of GT, 100 cubic feet (or 2.83
cubic netres = lOO0/353 n3) of enclosed space is conaidered e6 I  8ro.5
ton. Since Ga is oeasured for the volune of al l  enclosed spaces above
upper deck as cell es under the upper deck, a fornule for mesaurenent
of GT ig sunnarized as fol loesi

I f ,  a = Volune of e[closed space under upper deck,
and

- Volune of eoclosed spece sbove upper deck,
then

Ct  -  (a  +  b )  x  0 .353  (ne t r i c  sys ten )

o r  cT  .  (a  +  b )  x  1 .0  (B r i t i sh  sys te r )

Replies to arl FAo questionnaire fron Austrel ie, Jspen,
Zealadd, SinSepore and Tei!.en clearly indicete thet both (a)
meagured for cI in every country.

(oree, New
and (b) are

deck (.)
Formula for neaaur€beot of enclosed lpeces under upper



A. llethod based oa cubic nusber

Ihie is a nethod based on the cubic oudber of a
boet, rfiich is s product of L.B. edd D. Sioce a boet is desitned in a
for[ rhich is stre€nline not cubic, a coeff icient is [ult ipl ied bt the
cubic number to derive the actuel vol lnl le of the hull  of a boat. lhu!,
a fort[ula comonly in us€ is:

e?o f  a  -  L rBxDrC i0 .353

coeff icient C - voluDe of enclooed 6p./L r I  n D

B, l tooraoo Uethod lb.2

this nethod is adopted only in South viet t{en and
lteiletrd. A p€rticular feeture of this nethod is then iD the forDula
for seasurenent of cT, periph€ry (P), {trich i3 the [e.sur€ around the
section.of huLl at the nid-lenglh, is used. lhe fordule in use ln
the6e counlr ies i3:
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eT- xL rC(P  +  B )2
2

I

in thailend P is
In gouth Viet NEo, P is directly oeetured, 'hihereea

indirectly derived froE lhe follorri.rS fortuulat

P  -  (B r2D)xcb

F 0.85 for dieplacenent hul1
coe f f . )  -  |

L 0.90 for f lat bost hull .
ttrere, Cb (BlocL

In both countrieg, the oetric oysteo is u3ed for
the roeaaurenent of dineneion, and C is defined aa fol lor8:

lbe velue Cb is co@only f ixed in thai land
rether laa8e. this does oot oed reelist ic i f  the fornula is
vari€ty of boetr. Therefore, i t  is advisable to avoid uoinS
replaie i t  by a general coeff icient such as ( instead,

and i8
for a

cb 6nd

llboden boet I Steel boal

South Viet llam

thsiland

0.060
0.058



-22r -

C. Ih&nes method

This method is used in Hong Kong and only L and B
qre used as paretreters iA the fomula as fol lot ts:

c r  =  ( L - B )  x B x B / 2
94

In l long Kong the Bri t ish systen of measurenenta
is used. Enclosed space above upper deck (b).

There are seve.al  countr ies which do not heve aoy
provision for the measurenent of enclosed space above uPper deck.
this matler has to be agreed anong the countr ies concerned in order to
keep an internat ional comparabi l i ty for GT. Although i t  seens more
reasonable to include enclosed sPace above uPper deck, t . thich space is
!o be included and rhich space is not to be included oeeds to
c l 6 r i f i e d .

For exanple, at  present Japao excludes fron GT

oeasureinent th€ fol lowing enclosed space above upper deck:

a, Space used to sccof lmodele steering equiPoent '
mooring equiF[enl and anchor t inch.

b. [ngine casingr ldheel house snd gal1ey.

c.  Space used for vent i lat ion end for skyl ight
e n d  t o i l e t  .

d,  Conpanion ways and smal l  hatch eays.

I t  is t ikely that at  present the same exenpt ions
are oot alnsys oade in each country,

(3) Standardizat ion of the neasurenent in the case of
soel. l  bosts belorv 24 n length.

D e f i n i t i o n s  o f  L .  B  a n d  D .

Even i f  the same forBula is used by s1l  countr ies,
di f ferent cT wi l l  be obtained for the same bost i f  the def ini t ion of
L, end B 6nd D di f fers anong the countr ies. IMC0 therefore considerg
thet this is the r ight t ime to nake the best use of the def ini t ions
given in the paper for solving the problems before us'



FAO for the

Length Loa;

Breedth Boe;
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The fol lo$ing specif ic dimensions l{ere sugSesred by
fordula:

Overal l  length: hor izontsl  distance bet lqeeo el treme edde
of the boat;

Overal I  breadthi  extreme $idth of the boat measured !o
outer surface of the hul l ;

Depth D min; l l in inun depth: Mininurn vert ical  distence at s ide oeasur€d
from the top of d€ck beem to the k€el l ine pLus the
ninimun thickness of deckinc.

Coeff ic ient C

Otrce the fornula and the def ini t ions of L,  B, and D are
decided, a sui table C has to be sought in each countrt  by neans of
actual neasurenent of GT for a reasoneble number of f ishinc ooacs
since the shape of f ishing boats di f fers !o some extent fron:ouurry

Besides this,  the shepe of f ishing boats di f fers accotding
to the type of f ishing gear employed. Somelrhat di f ferent coeff ic ients
Eay therefore have !o be sought even in the ssne couotry.

for the determinat ion of Coeff ic ient C, hor to neaaure
actual volume of enclosed spece, hol '  [any boats should be chosen for
guch s measuremeot,  hon to derive C based on such a measurement,  etc. ,
heve !o be {orked out in consultat ioo rr i th naval archi tects.
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Table 10. Coeff ic ient K in lnternat ionel Fornule of eT Heasuret lent

V - Vol l f ie in cubic netres. Co€ff ic ients K at intermediate velues of
V shal l  be obteined by l inear interpolat ioo.
(extract f roo: N. Fuj insmi et aL. l leasrreoent of gross tonneSe of

s D a l  I  f i s h i n g  v e s s e l s ,  I P F C / i O F C / S T  2 6 ,  t l o v .  l 9 7 l )

K K R K

l0
20
30
40
50
60
70
80
90

t00
200
300
400
500
600
700
800
900

t ,000
2,000
3,000
4 ,000
5 ,000
6 ,000
7r000
8,000
9 ,000

I0,o00
t5 ,000
20,000
25 ,000
30,000
35 ,000
40,000

0 .2200
0.2260
0.2295
o.2320
0.2340
0.2356
o.2369
0 .2381
o.239 L
0.2400
0.2460
0.2495
o.2520
0 .2540
o .2556
o.2569
0 .2581
0 .2591
0 .2600
0 .2660
0.2695
o .27  20
o .27  40
o .2756
0 .27  69
0 .2781
o .279  |
0 .2800
0 .2835
0 .2860
0 .2880
0 .2895
0 .2909
o.2920

45 ,000
50 ,000
55 ,000
60 ,000
65 ,000
70 ,000
75 ,000
80,000
85 ,000
90 ,000
95 ,000

lo0,o00
110 ,000
120 ,000
130 ,000
I40,000
150,000
t60,000
170 ,000
180,000
l90,  ooo
200 ,000
210 ,000
220 ,000
230 ,000
240 ,000
250 ,000
250,000
270 ,000
280,000
290 ,000
300 ,000
310 ,000
320 ,000

0 .2931
0 ,2940
0 .2948
0 .2956
0 .2963
o.2969
o .2915
0 .298 r
0 .2986
0 .2991
o.2996
0 .3000
0 .3008
0 .30 t6
0 .3023
o.3029
0 .3035
0 .3041
0 .3046
0 .3051
0 .3056
0 .3060
0 .3064
0 .3068
0 .3072
0 .3076
0 .3080
0 .3083
0 .3086
0 .3089
0 .3092
0 .3095
0 .3098
0 .  3 l 0 l

330,000
340,000
350,000
360,000
370,000
380,000
390,000
400,000
410,000
420,000
430,000
440,000
450,000
460,000
470,000
480,000
490,000
500,000
5r0 ,000
520,000
530,000
540,000
550,000
560,000
570,000
580,000
590,000
600,000
610,000
620,000
630,000
640,000
650,000
660,000

0 .3104
0 .3106
0 .  3109
0 .3 l l l
0 . 3114
0 .3116
0 .  3118
0 .3120
0 .3123
0 .3125
0 .3 t27
0 .3129
0 .  3 l 3 l
0 .3133
0 .3134
0 .3136
0 .3138
0 .3140
o.3142
0 .3143
0 .3145
0 .3146
0 .3148
0.3r50
0 .  3151
0 .3153
0 .3154
0 .31  56
o .3157
0 .3158
0 .3160
0 .  3 l 5 l
0 .  3163
0 .3164

670,000
6E0,000
690,000
700,000
7I0 ,000
720,000
730,000
740,000
750,000
760,000
770,000
780,000
790,000
800,000
8r0 ,000
820,000
830,000
840,000
850,000
860,000
870,000
880,000
890,000
900,000
910,000
920,000
930,000
940,000
950,000
960,000
970,000
980,000
990,000

r000,000

0.3165
0.3166
0 .3158
0 .3169
0 .3170
0 .317  r
0 ,3 !  73
o.3174
0 .3175
0 .3175
0 .3 t  77
0.  3178
0 .3180
0 .3181
0 .3182
0.31E2
0.3r83
0.3  r84
0.3  r85
0.3r6E
0.3  r87
0 .3 r88
0 .3189
0 ,3190
0 .  319  r
0 .3192
0.3193
0.3194
0.3195
0.3r96
0 .3197
0,3198
0 .3 r99
0,3200
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.  Test calculat ion of cT by di f ferent countr ies

A test calculat ior l 'as made using four di f ferenE fornula,
naDely those of,  Japan (based on cubic nu$ers),  Eong Koog, South
Viet Nam and Thai land. Dimersions of e Japanese rooden purse seiner
TOStl lN UARU l lo.  I  as descr ibed {ere used:

According to According to According to
Japanege practice Vietnanese practice Thai practice

L  17 .70  n  17 .50  n  19 .80  n

B  4 .40  n  4 .40  m 4 .52  n

D  2 .04  B  2 .04  n  2 .13  n

P  8 .30  n  6 .30  o  8 .30  n

C5  0 .56  -  0 .85  o
( loaded condit ion)

(i) Japanese Formula

c?  =  LxBxpx0 .56  =  30 .90
2 .83

( i i)  South Vietnanese Formula

c r  =  ( l _ : -q . )2  x  Lx0 ,06  =  43 .00
2

( i i i )  Thai Folnula

P = (B  +  2D)  Cb =  7 .50  Here ,  cb  =  0 .85

cr  =  ( l - j -g )2  x  2  x  0 .058 =41.50
2

( iv) HonB Kong Formula

c r  =  ( L -  B )  x B  x t B  ( i n  f t )  = 4 8 , 2

94
(taken frorn: f .  Fuj inami ef,  a/ .
Measurement of gross tonnage of snsl l
f i s h i n g  v e s s e l s ,  I P F C / I O F C / S T  2 6 ,  N o v .  1 9 7 1 )
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a l a y s l a ,  T h a t l  a n d

Br Tatsan,.That ldnd, Maleysla, Hong Kong

Ph l l t pp t
ekls tan

t ral le
(etthout
deck)

Slngapote
(open toat

D€
Tslt'6n
ltalayr1!

La Vletnah, Net,  Zealand (where no stern port  f l t te

Pht l lpptnes, Pakistan, Austral ls,  New Zeelend

Japan, Rorea

Bulwark 11

Slngepore

L6 Tal l . 'an, Indonesla, Hong (ong

S t n g a p o r e  '  A u s t r a l i a ,  N e n  Z e i l a
Vletnam, Paklstan, JaPan, Korea
Phi l tpplnes'  lndonesla

Aust ral  la
( i{t th deck)

D3
Slngepore
Nelr  Zeal€nd
Thatlsnd

F i g .  1 4 3 L ,  B  a n d  D  u s e d  r n  d i f f e r e n t  c o u n t r i e s
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IO. SPEED OT BOAT

I) Horse Bo$er (1 l tp - 75 Rg-o/ sec = 0.746 R.lJ.)

If,P (Iqdicated horse po*er): this is detemined fron lhe pressure in
the cyl inders or calculated frotr an indiceted diagre of the engioe,

ItrP (Atake hor6e po*er): ntis is the horse poeer decesaary t9 produce
torque to acree the sh.ft end i3 lesa then Itrp because of the loss of
rork iD the cyl inders.

S P (Shsft horse po*er) or DRP (D,erived horse porrer or lHP (propeller
hotae pos€r): this i .s decided by torsion Deter in the rotation sh.ft.

8HP (Effective horse pooer): llorae po$er needed to nove the boat
aubatlnt iel ly. Ihe velue t. i I l  be eesured by eo experineut rdth a
l iodel of the boat,

EHP = SIIP x 0.23

In f ishing operai iona, ebout a 202 see na.8io is prefer-
lble for th€ EUP.

So ,  EHP -  iPu  r  0 .8  x  0 .94  x  0 .23

Nornally, frm the direct DeasureEeot, EEp of the borts
ranSing fror! 300 to 5,000 in tonn.ge ir erpressed es:

EltP = (0.15 - 0.30) x DltP
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DirSr[

1o the ca8e of
f i s h i n g  b o e t 6
l0-20U of sea
nsrgin should
be considered.

L o 6 s  o f
shaf t

P  - - - - - - - - - - - - - - - - - - - - =  0 .94SHP
BTIP

SITP

(  f r  i c t

TEP - 0 .45 -
0 .7i n  p r o p € I l i n s

(  f r  i c t  i o n ,  e t c ,  )
(Thrust

( =Rv/ 75 )
Loss by

o f  t h r u s t

Ig! = 0.23
sHP
(varies accord-

ing to the
boet size)

f_

IItP

Loas of ' rork
i n  c y l i n d e r
(  f r i c t  i o n ,  e t c .  )
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2) Relat ion between epeed anal length of boat

1 knor - 1852 n/hr

Speed Iength ret io:  SDeed (knote)

llorDel boet speed: V is neerly l.OO,r
J-r

(econooical epeed)

LoI' boat speed i

High bost speed :

Required speed

6 knots

10 "

l l  "

speed then Jf x 0.e
€peed then tT x I.Z

Necesaary leotth of boat

6a6  -  36  f ee t

7 * .7  -  49

8x8  =  64

9 r9  -  8 I

l 0x l 0 -  lO0

11 . * l l -  l 2 l

l ess

[i8h boet speed ceonot be Daint€ined indefinitely, it eillprobabLy errain 1.5 x JT, if care is Eakeo of ttre epecial sii i"-J, .n.osaE or.  uslnt a part tculary big poserful  engine. t tonever,  i t  iarlho.t_ inpossible to get JT x 2.b speea. ft"-ne""""aiy ie-n-git 
-ot 

"boet i! obteined es folloes, if.I,e take the boat to b" 
".ui"i.rg "tecon@ical speed. (use V/L - l.O)

If one desireg to inctease the boat's speed one hed berceainc-!€aoe the l€ogth of the bosr rerher than insiatl 
"o "n!ii" 

othigh€r poeer.

For Exemple:

}|.V. QueeD I.{ery

- cross tonnage 80,000 ron6, length 975 ft. ,  6peed of boat 31.6tnots. The v.lue of V - 3l.b - 3f,6 = l .Oz 
'

Ffm3r
So, 31.6 knots i .s en econoDicel speed for such e huge boet.



3) Relet ionship betrreen speed snd horse poeer

E)€nple: M.v. Tekachiho-I laru, cross tonnage 50 lone, length 76 f l .
JT = JiT = 8,12

Table l l .  Relat ionship Betseen Speed and l lorse Poeer
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Speed
(kno t )

llorse

E .P .

Necegsary horae

Poner for increesidS
I knot

Low speed
6
7
8

t2
29
52

t7
23

0 .59
0.80
o .92

Normal speed 9
I O

86
130

34 1.03

[igh speed
l l
t2
I3

r98
310
494

68
l l 2
r88

t .25
1 .38
l.49

Fig. 144 Retetionshii  betseen speed and horde poser
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The horseposet required to incr€ase 6peed by 1 kno! ,ill
b€code greater sccording to the nurber of knots incressed. l t  i !
ioposeibl€ fro. th€ figure of V - Hp to get the speed to be Eore than
13 knols ehetever w€ do to increese the horse pol 'er,  Because the
vr lue of V r | i l l  be more Ehan 1,5

fT-

4 ) ADDroxibate cdlculat ion fron BDeed to hors€ Doser or the
oppoarte

8o:rt  resistances sre classi f ied as; f r ict ional resiataoce
datiog reaistaoce Rt,, eddy oaking resistsnce end air

The fol lotr ing fornula is real ized.

Fr  =  p l  { r  +  o .oo43 ( l5  *  . ) }  Av l .82

Rfr gave
reaigtsnce.

Ilere:

aa; _!_ -
'.t-

Rf

E

p

I

A

S=2[  v2
c

Frict  ional resistance (Kg)

tater tempereture (oC)

cpecif ic Sravi ty of eater ( I .025 in sea rater)

fr ict iooal cbef f  ic ient

etea of ship subrnerged (n2)

speed of boat ( [ /sec)

Uaualty,  i f  the surfac€ of the boat is c lesn the velue of I  is f rod
0 .  1 3  t o  0 . 1 6 ,

The lenSth of . reee produced by the boat DovinS forererd is denoted
a g :

accelerat ion of gravi ty (980 cn/sec)

= f * i lE, i f  the value of v becohes large, rhe
\rL

IedSth of e.ve sill becooe large ehich is .ccodpeoied b, big uave
naking resistance. Approxioete caLculet ion foroula between speed and
hor6e poeer is denoted in the fol loeing fonnula:

r .H,p.  -  Lr t tv3 o.v= 3 / l f i i - i -d
cJL%



l lere:

c :  admiral ty coeff ic ient (about 60_100)

A :  displacemeot tonoage

v  :  s p e e d  ( t n o t e ) . . . . . .  n o r n a l  s p e e d

l.H.P. i  indicated horse poser

II. PARTICULARS OF FISITINC BOAT

i.  Trelr ler

t)  Traelers in general

As the tre! ,r1ers go out f ishing for a long period of
l ine and tbey cont inue their  f ishery operat ion even io storny neather
toeing bulky nett ing, i t  is r€comended that they have e steel hul l ,
s t r o n g  s t r u c t u r e  a n d  s o l i d  f i s h i n g  e q u i F n e n t .

ln addit ion to the requirenents for general  high see
f ishing boets, t raulers nust meet lhe fol lo lr ing deeign and atructural
condit io[s:

( t)  Eulf  and f ishing faci l i t iee roust be strongly
c o n s t r u c t e d .

(2) The shape of boat must be f i t  for t rsol ing
operat ions.

(3) stabi l i ly [ lust be great;  sea lJorthi t less nust be
e x c e l l e n t ;  a n d  o s c i l l a t i o n  e u s t  b e  l i t t l e ,

(4) The boat should have good bugyancy and big tor ing
poner,  and at the same t ime i t  nust be easi. ly
manoeuvrable during f ishiog.

(5) The tr in is not essi ly changed.

(6) Th€ boat must hene enough and complete stor ing
f a c i l i t i e s  f o r  t h e  c a t c h .

(7) The boat should have such special  fealures sg
great r ise of f loor and large sheer;  danely,
large uarp of the side l ine of the upper deck.
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2) Shipbui ldins regul.at ions

The f ishiog boats, (shonn later) are reSulaced
according to the shipbui ldinS rEgulal ions of each counlry.  Th€
purpoee of the regulat ion6 is to improv€ the buoyancy of f ishidg boats
by adjust ing the character ist ics of boet.  to expedite f isbing opera-
t ion8. The Crel ' l€rs,  for instance, nust fol lo$ lhe st ipulat ions atrd
regulat ions in Japan as fol lows:

Aoy tresler shal l  be a sieel  vessel of  lst  c le6s
over 200 cT.

(2) I ts dinensions shsl t  be over L x B x D = 30.000

( l )

(3) I r  shal l  be equipped si th
durable for nore than
maximu! speed €hal1 not be

(4) The adequste balancing,
40 E in length, i , i l l  be:

an exclusive oi l  renk
2 , 0 0 0  m i l e e ,  a n d  i t g

l e s s  t h a r  l l  k t .

i f  tbe boar is eround

LID

L/B

B / D

l ess  than  10 ,5

Iess  thsn  5 .8

oore than I .75

3) Types of f ishing boats

The tresler is one type of f ishing boat,  and eech type
of f ishing vessel has i ts own part icular elenents for the purpose of
f ishing. they of course depend upon the necessity of f ishing
apecial i t ie3 {hich sre def ined by the kind of f ishidg, i .e,  aiming for
pelagic f ish or denersal f ish, novable geers or unrnovable gears, etc.

Trarl ing

Seiaing

eil  l  nett ing

Hsnd l ining

Trol l ing

Fishing boats are classi f ied as fol lous:

Stern trarr l€r,  t t ro-boet tral , ler,  denish seiner,  BhelI
t raoler,  ahr inp trarr ler,  etc.

One-boat purse €einer (Tuoa, mackerel ,  sardine.. .  ,  .  )
Tno-boat purse seiner (Tuna, sardine. .  . .  . .  )

Saltnon gi l l  netter,  f ly ing f ish boar,  tuna gi l l

Cod hend l ine boat.

T r o l l i n g  b o s t .
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Longlining

l {other ship or

Others

B o i t o m  l o n g l i n e r  ( S h a r k 6 ,  r e d  f i s h , . . . )
s u r f a c e  l o n 8 1 i n e r  (  t u n e ,  o e c k e r e : . , , . , ,

Fectory ship -

Salmon mother ship, king crab fectory ship, f irh neel.
fectory 6hip, nhale fectory ship.

Cerri,er boat, lenp boat, angling boat, pole-and-l ine
boat, f ieheries inspectiou boat, oceanogrephic
reaearch boat, f igherieg research boet, refr i .gerated
f i sh  ca r r i e r ,  e t c .

4) Trawler 's Dain elenents

(1) eenerel ly speeking, e trewler has e long L, s
narron r idlh B end big draft  D. The block coeff ic ient C- should be s.
snelL as possible, and aft  drafr  be as deep as poesible. l -nger L
benef i ts naintaining high speed, narron B is also good for high speed
but nol for stabi l i ty.  Deep D is good for dragging net por€r snd slso
for good stabi l i ty.  Tbe posit ion of ceoter of grevi ty c i6 better
placed lo$er io nany cases. l lhen dreg8ing a trelr1 net at  31o$ speed
the resistance involved for the boat and the oet I . i l I  increaae nore
th.n u3ual,  the propel ler should be big in size to eohsnce dragging
thrust for the net.  Fr6 this poiot of  v iee, e 1or.  speed roteted
engine aod pi lch propel ler are prefereble.

( 2) Characterist ics

Tab le  4 .  Charsc te r i s t i cs  o f  T re r l e r3  (a . ,  b . ,  c .  end  d . )

e. Vl lue of retio

L L IR L/D R/D

40M

50

60

) . )  -  J . 6
5 .6  -  6 .0
5 .8  -  6 .2

5 .8  -  6 .2

9 .7  -  10 .3
10 .5  -  10 .9
10 .8  -  I 1 . 6
l t . 2  -  r l . 8
I 1 .4  -  t 2 . 0

1.7  -  t .9
1 .7  -  2 .0

t .1  -  2 .2
1 .8  -  2 .3



b. Coef. of for. for tresler!

c. Vrlue of XG/d

L Light loed Ful t losd

40 rl
50
60

0 .75  -  0 .E3
0 .72  -  0 .  E0
0 .72  -  0 .60

0 .68  -  0 .76
0 .65  -  0 .74
0 .64  -  0 .73

d. Cbrracteristicr under diff€rent cotrditiotra

coef. Light load Ful l  Ioad

'Cb
c-
cI

0.52  -  0 .62
0 ,6 r  -  0 ,68
0 .85  -  0 .92

0 .58  -  0 .67
0 .66  -  0 ,72
0 .88  -  0 .93

Coodition d Fbd KG cll
e

(Ran8e of
e tsb i l i t y

cz
(ltsx )

0rGx
(degree .t
Mer )

LiSht losd

Full L. rt
depatture

Fu l l  L . . t
arrivsl

827 |

1224

l l 6 !

2.985 l.{

3 .964

3.832

I

I

317 u

336

470

3.970 r. l

3 .641

3 .891

0,568 lt

0 .783

0 .539

67 ,00

E l . l

64.9

0.412 n

0 ,40 t

0 .298

36

35

3 I

0o

2o

4o

T h e  v e l u e  o f  c r o 6 s  t o n / L  x  B  x  D  i s  b e t w e e n  0 , 2 4  t o  0 . 3 0

Stabi l i ty:  Cenerel ly the posit ioo of lhe center of gravi ty thould be e3
loe as poesible, draft  should be deeP. AlthouSh the ini i ie l
s t a b i l i t y  i s  n o t  s o  g r e a t ,  d y n a m i c a l  s t a b i l i t y  s h o u l d  b e  b i 8
p r o v i d  i n g  a  b i g  d r a f t .



5) Fishing nechinerv

The nachines end f ishing apparatus ere naBely trael
w i n c h ,  g s l l o r r s  r o l l e r  ( c e n t e !  &  s i d e ) ,  g a l l o r r s ,  t o p  r o l l e r ,  f i s h
t e c k l e ,  e t c .

T r a n l  e i n c h  ( e l e c t r i c  o r  o i l  p r e e s u r e )
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Size of boat capacity llotor

200 gross ton
300 - 500
600 - 1,000

1 ,500

3 .0  ton  x  14 .5  *  40  o r l n in
4 .5  x  2 l -  42
5 .0  x  14 -  3 l
5 .0  x  l 4 -  4E

*50
75
90

t20

PS

* PS = 3000 x 40/60 = 26.6 (Loss of nork and lrea Dsrgin
75 should be teken into consi-

d e r a ! i o o ) .

i i ,  Tvo-boat trsr ler and nediun trar ler

I  )  lntroduct ion

The too-boat tranler er ld tuedium tralr ler ate
typicel  Japanese trar l  net boets developed frod the coovent ionsl
de3ign of lhe sl tal l  t rawler i .h ich has cerr ied out f ishinS by sei l inS
ot rowing aod haul. ing the net by hand for over a hundred y€ars. These
kind of t rar l  boets nunb€r nore than teentv thoussnd.

Teo-boet type traelers operated in the Erst
Chine See are nainly ot 75, 95 and 130 gross toos. l ledimr treelers
are e I i t t le smal ler then the tno-boet type, sinly fron I t  to 100
8ro33 tonlr .

12. INSTALLATIONS ON FISHING BOATS

l) .  Equipnent and lnstel lat ion

eeneral  arrengement6 of f ighing boats are shoun in Figure
15. Uejor equiFoent and instel lat ions found on board a f ishing ve. lel
are as fol  lorrs i



( l) Steering gear: rudder, steering Dachines, steeriog
engrnes.

(2) I{ooring srrdngeoents: anchor chain, eindlass, fair-
leeder, nooring pipe, bitt ,  bol. lard, capsten.

(3) Life saving appliances: l i fe jackers, l i fe buoys,
l i fe rafts, l i fe buoy f lares, l i fe boar, bost devit.

(4) Cargo gear: derrick, cargo vrinch.

(5) f iping arraogements: ballaet, bi lge, eir, ssri lrEy-
water, freshwater, Boundin8, scupper, hydrant.

(6) Fire extinguishioS appliences: f ire alern, f ire
extinguishers.

(7) venti larion and l ighting arrengenentr: natural
enti lat ioo, necheni.cal veoti lat ion, l ightina, eir

cond  i t  i one r .

(8) Engine roon arraogements: nain enginee, auxil iary
engines, electr icity generators, prnps, sheft i lg,
p rope l  l e r ,  e t c .

(9) Electr ical instel let ions, Eotors, soitch boards.

(10) Radio iostel lat ions: IJireless telephone, direction
f i nde r ,  reda r ,  1o ran ,  f acs in i l e ,  i ed io  buoy ,  e t c .

( l l)  Iavigational instrurentsi gFo conpass, ns8netic
conpess, track recorder, draft geuge, ptetsqre 1og,
electr ic thernornetre, clear viet. screen, heh
iod i ca to r ,  e t c .

(12) Fishing geer: trelJl ninch, net hauler, l i .re heuler,

2 ) Electronic equipoent

Since the ir l trodtrccion of the redio direction f inder at
the beSining of the 20th century, othe. inportant radio equipDent has
been developed. Thig includeg Rader, t .oren, Deccs, fuege, etc., al l
of ntr ich are widely used in f ishing boets today Eo enaure eafe naviga-
t ion .pd to contribute to the eff iciency of f ishing oper.t ion3.



Fish f inding techniques by mesns of acoust ic devices such
aBr f ishf inder,  sonar,  ne! morl i to! in8 devices are also repidly
developing and are l r idely used throughout the oor1d,

( l )  Radio direct ion f inder

A radio direct ion f inder (RDF) consists of a loop
enteona and e radio receiver.  Alnost eoy radio si th s loop_ entenna
cen be used as a RDF. For example, r 'heo a loop-equipped table model
or portable redio is rotated 360 degrees, the signal picked up ni l1 be
ninimal at two points.  This is due to the direct iooal character ist ics
of the Loop antenna. By taking the bearing fron tr |o or rhree rsdio
stet ions located at koosn posir ions oe can provide a point intereec-
t ion on the sea chart .

A ship or e radio buoy traosmit t ing redio signels csn
be located by using a RDF. This is very useful  in rescue lrork because
the ship in distress which is sending energency or distress signelg
cen be located. Ocean going ships larger than 1600 c.T..Eusr in€tal l
RDF in accordence t , i th an Internat ional Coovent ion ISOLAS'| .

On the other hand, RDF iB used not only as navigat ion
equipment but also for f inding f ishing Srounds beceuse th€ f ishermen
cen knot,  the direct ion of other boats whi€h are sendins infotuat ion
a b o u t  f i s h  c s t c h  o r  t i s h i n g  g r o u n d s  o r  f i n d i n g  f i s h i n g  g e a r .

(2) Radar

Ihe terrn rrRsdsrl  is der ived from Radio Detecr ing aod
"Raoging".  By this funct ion, i t  is possible ro detect the presence of
objects and !o deternine their  veloci ty,  direct ion and rsnge
(distence).  Io addit ion, a rough analysis can be Eade by soEe types
of radar systens on the composit ion of the derected object,  Reder
aids a nul0ber of ships to navigate in an area of poor vis ibi l i iy,
because with rsdar the objecCs can be seeo on the scraen through the
dark, as $el l  as through rain and fog.

I i la in use8 of Radar

Fol looing the sai l iog route of one's ship end
t h o s e  o f  o t h e r  s h i p s .

c o n f i r m a t  i o n  o f  s h i p ' s  p o s i t i o n ,b .

c .  P r e v e n t  i o n  o f  c o l l i s i o n s .
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(3) I f  ran

Lran is an abbreviat ion for l ,ong Renge Naviget ion
end is classi f ied into t t ,o systsns (Loran A and C aystens).  the Ioran
system in based on the pr inciple that the radio rave goes through the
eir  with a knor*n constant speed.

( 4 )  D e c c a

Ihe Decca navigat ion systen lras introduced for
pract ical  use in 1948. this systetr  coosists of three to four 6hore
radio stat ions arranged to for l l  a chain. The f i rst  chein of stat iond
eas establ ished in England in 1948 and eas fol lorred by chains in other
European countr ies such as Cermany, France, slreden, spain and l tely.
In the East,  nost of  Japan is already covered rr i th D,ecca systen
aervice areas, I f  the Decca chain in set up in the southeest Asien
area, i t  e i l l  be of grea! help to every ship operet ing iD the region.

the pr inciple of the Decca navigat ion systen is e
hyperbole navigat ion systed l ike the Loren A end C aysteos. A three
coloured LoP is pr inted on a chart ,  cel led the "Decce chart" .  the
point of  intersect ion t ' i l l  be obtained by reading te.o or three f igures
i n d i c a t e d  o n  t h e  r e c e i v e r .  T h i s  g i v e s  t h e  s h i p ' s  p o s i t i o n ,

(5) Fishf inder (Echo-sounder)

A f ishf inder is used to neasure the depth of the
ocean and to detect f ish shoals.  I t is apparatus is designed to
radiate sound traves through the t 'ater,  and the r€f lect ioas fron the
botton end f ish shoals are sent back to e recorder alrd the return t i6e
is processed electrooical ly and recorded on peper or displeyed od CRT
(cathode-ray tube).  The pr inciple is the sene as in radar.

( 6 )  S o n a r

The term Sonar stands for sound Navigetion erld Range,
end i t  includes aII  undernatel  acoust ic eystems used for the detect ion
end locat ion of undersater objects,  thougb, recent ly the teru Sonar
hes been used for an echo-sounder for hor izontal  detect ion in e nerrora
6enae. the Sodar records or displays the ref lected nave from an
object under the water on recording paper or e cl thode-ray tube (CRT)
by scanning the transducer horizontal ly,  Recent ly,  nost sooer have
been desirned for ei ther horizontal  or vert icel  use,
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( 7 )  N e t  n o n i t o r i n g  s y s t € n

For successful  t rewl ing, i t  i6 inporrant to kooe the
net oooth perfornance under tot , inS, This system giees infonmtion
coocerning both the oet nouth heiSht end lhe f ish shoals enter ing the
net edd records i t  on recordinS paper or displeys i t  on a CRT.

(8) other equipnenc (Oo€ga, Fecsioi le,  Satel l i te
l |avigaEion sys teio)

These i tens of equipnent have elready been indtel l€d
on aon€ deep-sea f ishing boatg.

A variety of electronic equipnent is being euploy€d
on f ishiog boets. l lonever,  the nost sui table equiPtrcot should be
cho6en coosidering the purpoge of use End econonical  invest[ent,
o t h e r r i 8 e  l h e  e q u i p n e n t  t , i l l  b e  a  u s e l e d s  p o s s e s s i o o .
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VII. FISf,ING CROOtrDS

I. INTRODUCTION

when the s 'rbject of  f ish detect ion and lur ing rrethods is
described i t  is better to divide i t  between befo!e and after the end
o f  W o r l d  W a r  I I .  U n t i l  t h e  e n d  o f  W o r l d  W a r  I I .  t o  d e t e c l  a  s c h o o l  o f
f ish al l  f ishernen depended nost ly upon their  experience, fortune and
inst inct l ike an aniral ,  In those days, vhat was inportant for their
was l ive information, that is,  a certain f ishing vessel operated at e
certain t ine in a cerrain area and got some catch. In 1945 the secodd
World l , Iar c€me to ar l  end and thereafter the sor ld industr iel  s i tuat ion
chsnged from the aims of mi l i tary affairs to the aims of peaceful
affairs to assist  the world 's populat ion. By a process of t r ia l  a(td
error,  the industr ies have cont inusl ly ioproved and developed to their
presen! condit ior | ,  and the f isheries industry has also been developed
in otder to supply enough protein for Dankind, No!€days, in sddit ion
!o the forner means, n&[ely,  v i6ual observat ion, experience end
iost inct:  ref lect ion fron the scales of sardine and so on and inforra-
t ion frotr  electronic devices help l r i th f ish detect ion. I l i th the
advance of f ishing technology and methods, i t  is essent ial  for f isher-
nen to understand the factors inf luencing f ish habitat ,  beheviour,  and
biological  condit ions as nuch as possible. those factors consist  of
environmental  condit ions of f ishing glounds and so on. such knoir ledge,
experience, and technology in f ish detect ion of a ski l l fu1 and
experienced nasterf ishennen is not easi ly passed on to unski l l fu l
f ishermen ,  A ski l l fu1 nasterf ishernan has to have a talent for
col lect ing and analysing the inforrnat ion involved to reach a decision
!*rether to operate or not.  therefore, i t  takes over 15 to 20 yesrs to
becone a fu11-f ledged skipper after graduat ion fron a f isheries
inst i tute. Recent ly,  anybody eho is goiog to eogage in f ishery can get
the infornat ion on good f ishing arees from numerous papers and reports
issued from f isheries research iost i tutes, etc.  At a f ishing ground a
skipper should invest igate good f ishing possibi l i t ies as widely es
possible ar ld aim to catch as many f ish as possible ehich are ex?ected
to have a high narket value. l lheo schools of f ish cao be found with
the naked eye fron on board a vesseL, sone ski l l fu l  crew with good eye
s i g h t  w i l l  s u f f i c e ,  B c w e v e r ,  i f  n o t ,  i t  i s  o e c e s s a r y  t o  i n s t a l l
sui table f ish detect ion devices such as f ishf inders, sonars, end
sometimes radars. I t  is a fact that f ishing vessels operat ing in the
r ight nalers at the r ight t ime can obtain a good harves!.  The.efore,
i t  is very importsnt to kno$ the f ish path, f ishing ground end period
of f ish roigret ion.
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2. FOR}IATION OF A FISHING CROUI{D

gnvironnenrat condit ions of f ishing grounds
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Physical /Chaical  Condit ions

Water tenperature j  sal ini ty,  turbidi ty,  curreot j  topogrephy and
bottoo nater ials are considered to be physical  and chenical  condit ions
of f ishing grounds. AnonA then, water relnperarute exerts a signi f icent
inf luence oo the migrat ion of f ish. According to the f ish species,
opt im\rn water tenperalure is detet lnined, as shown in (Fig. f45)
sal ini ty is also one of the main physical  factors. I r  is 1or in the
saters h,here fresh nater f lows fron the land, and in regions with duch
rair .  On th€ other hand, i t  is high offshore and in rhe raters rhere
eeter evaporates quickly.  In addit ion, the vert ical  ver iat ion of
sal ini ty is very compl icated. l , lhen che dai ly behaviour of f ish is
observ€d, i t  is seen that their  behaviour is c losely related to the

! :  opt i rnrm tanperature zone n : l iveable temperature zone

50 10o i5o iob 
'2

f ig.  145 Suiteble tedperature zone of dsin f ish in Japen (UDA)
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luminousity in the sea. Turbidi ty and transparency of the sea t 'ater
e f f e c t  g a t h e r i n g  a n d  d i s p e r s i o n  o f  f i s h  s c h o o l s .  C u r r e n t s  p l a y  a n
important role in the distr ibut ion and changes of water nasses, shich
in tLrrn inf luence f ish Digrat ion. Up\re11ing current is of  iof luence as
s  v e r t i c a l  c u r r e n t  i n  t h e  s e a  w a t e r .  T h i s  c u r r e n t ,  c s u s e d  b y  o f f s h o r e
c u r r e n t s ,  f i s h  s h e l t e r s ,  c u r r e n t  r i p s  a n d  t h e  c o u n t e r c l o c k n i s e  c u r r e n t
i n  t h e  n o r t h e r n  h e n i s p h e r e ,  s e r v e s  t o  i n c i e a s e  t h e  p r o d u c t i v i t y  o f  t h e
sea, because the deeper water is raised by the upeel l ing curreqC to the
surface and that water creates a good f ishinS ground, The area vhere
the land scretches into che sea lr i th a gent le incl inat ion and Eirere the
d e p t h  o f  o a t e r  i s  l e s s  t h a n  2 0 0  n e t r e s  i s  c a l l e d  a  c o n t i n e n t a l  s h e l f .
In generat,  a cont inental  shelf  has good f ishing grounds and is r ich in
both animate and inanimate resour.ces. Dissolved oxygen in essent ial
f o r  d e n e r s a l  f i s h  a n d  b e n t h o s ,  a n d  p h o s p h a t e ,  s i l i c e t e ,  n i t r e t e ,  C O D
(cheical  oxygen denand),  BOD (biochemical oxygen demand) are an index
of product iv i ty for f ishing grounds. The movenent of the sea wster
should also be taken into account.  as one of the enviroftrental
f s c t o r s .  T h i s  i r c l u d e s  o c e a n  v a v e s ,  c u r r e n l s ,  t i d e s  a n d  s o  o n ,
I loreover,  the process of spreading and nixing of the current is also
o n e  o f  t h e  i m p o r t a n t  f a c r o r s  r e l a t e d  t o  t h e  f o r n a t i o n  o f  w a t e r  n a e s e s .
Ihe condit ions of the sea-bed character ize the ocean envirocdent,  too.
Fig. 146 Bhows the main surface currents around Japao, of nhich
Kuroshio Current and oyashio Current are the r0ost inf luent iel ,
Ruroshio Curtent f lows fron the southeast of Tai i ran up north to the
south of Kyushu is land at a speed of one to t \ ro knots (naut ical  mi les
per hour).  There Tsushina Warm Current branches off  f .on Kuroshio
Current and cont inues to f1o!r  up north to Hokkaido, l {here i t  spl i ts
into geveral  currents. Two of then are Tsugaru and Soya Warm Currents
thich f low into the Pacif ic Ocean. The nain stre&r of Kuroshio Current
goes uP north along the coast of the Pacif ic Ocean, runs into Oyeshio
Current off  the coasc of Kinkazan and then neanders eastwsrds. On the
o t h e r  h a n d ,  O y a s h i  C u r r e n t  i s  a  c o l d  c u r r e n t  r i c h  i n  n u t r i e n t  s a l t g
r i th 1o!r sal ini ty.  I t  goes down south along Chishina is land, and after
i t  runs into Oyashio Current off  the coast of Kinkazan, part  of  oyashio
Current turns to be an undercurrent f lo lr ins down south.
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B i o  l o s i c a l  c o n d i r i o n s

C .  P a t t e r n  o f  a  t y p i c a l  f i s h i n g  S r o u n d

Roughly speaking,
according to their  fornat ion

gro unds are divided

L i v e  b a i t  f o r  f i s h  a r e  c o n s  i d e r e d  t o  b e  a  b i o l o g i c r l
c o n d i t i o n .  P l a n k t o n ,  w h i c h  a r e  b a i t  f o r  f i n g e r r i n g s ,  a r e  b r o u g h t  a n d
g a t h e r e d  i n  c u r r e n t  r i p s  b y  o c e a n  c u r r e n t s .  T h e y  a r e  d r a r n  u p  f r o m
lhe undercurrent to the surface by upset l ing currents, and there they
b r e e d  r a p i d l y  b y  p h o t o s y n t h e s i s .  P l a n k t o n  p l a y  a n  i n p o r t a n t  p a r t  i n
S a t h e r i n g  f i s h  s c h o o l s ,  f o r  t h e y  c o n t r i b u t e  t o  t h e  p r o d u c t i o o . o f  f i s h
a s  p a r t  o f  t h e  f o o d  c h a i n  b e t { e e n  a n i m a l s .  F i s h  n i g r a t e  a l o r l g  t i d a l
currents of sui table ! . ,acer temperature. Ihey nove for feeding or
s p a i n i n g ,  a n d  s o m e t i m e s  s t a y .  T h i s  m i g r a t i o n  i s  n u c h  r e l a t e d  t o  t h e
for lrat ion of f ishing grounds. Sone f ish l ive in l in i ted areas Qhere
t h e y  m i g r a t e  v e r t i c a l l y  a c c o r d i n g  t o  t h e  d a i l y  p e r i o d i c a l  c h a n g e  o f
the lutr inousity in the sea and shif t  to che deep-sea during the
s p a l t ' n i n g  s e a s o n .  t h e s e  a r e a s  h a v e  b i o l o g i c a l l y  s u i t a b l e  c o n d i t i o n s
for f ish so good f ishing grounds are forrned rhere,

f i s h i o g fo l lor{s

( a )  c o n t i n e n t a l  s h e l f  f i s h i n g  g r o u n d

( b )  C u r r e n t  r i p s  f i s h i n g  g r o u n d

(  c )  U p w e l l i n g  f i s h i n g  s r o u n d
( d )  B a n k  f i s h i n g  g r o u n d

( e) Tidal f ishing Sround

( a ) :  T h e  k t r o l e  o f  t h e  c o - n t i n e n t a l  s h e l f  b e l o n g i o g  t o  J a p a n
a r e a  o f  s o n e  3 0 0 , 0 0 0  k m r ,  w h i c h  i s  e q u i v a l e n t  t o  8 0 2  o f  h e r

t e r r i t o r i a l  a r e a .  R i v e r s  b r i n 8  n u t r i e n t  s a l t s  i n t o  s o m e  a r e a s  o f  t h e
c o n t i n e n t a l  s b e l f .  T h e  q u a n t i t y  o f  t h e s e  s a l t s  a c c o u n t s  f o r  a  h a l f  o f
t h o s e  p r o d u c e d  i n  t h e  s e a .  S i n c e  t h e  d e p t h  o f  w a t e r  i s  r e l a t i v e l y
Bhal lo '^ ' ,  upper and 10\rer oaters nix and nutr ient ssl ts are spresd.
t h e r e  i s  a l s o  n o r e  s l r n l i g h t  p e n e t r a t i n g  i n t o  t h e  w a t e r ,  t h e r e f o r e ,
t h e s e  e n v i r o n m e n t a l  c o n d i t i o n s  h e l p  p l a n k t o n  w i t h  t h e i r  p h o t o s y n t h e s i 6
t , t t i c h  r e s u l t s  i n  t h e  i n c r e a s e  o f  o r g a n i c  a u b s t a n c e s .  I ' l o s t  o f  n a r i o e
e n i n a l s  s p a w n  i n  t h e  { a t e r s  o f  a  c o n t i n e n t a l  s h e 1 f ,  a n d  a f t e r  h a t c h i n g
j u v e n i l e s  g r o H  u p  t o  b e  f i n g e r l i n g s ,  f e e d i n g  o n  p h o t o p l a n k t o n  e h i c h
breed osing to abundant organic subsEances, or on zooplankton $i ich
feed on photoplanktotr .  Fish gather to feed on these f ingerl  ings,
l h e r e f o r € ,  t h e s e  r a t e r s  a r e  r i c h  i n  m a r i n e  o r g a n i s m s  a n d  a  g o o d  c a t c h
c s n  b e  e x p e c t e d ,  f o r  t h e  f o o d  c y c l e  d e v e l o p s  t h e  p r o d u c t i v i t y  o f  t h e
f ishinA Around. The l{aters of the cont inental  shelf  in Ehe l lorth
Pacif ic and the East China Sea are good f ishing grounds for t rawl ing.
this is because abundant plankton and benthos breed in this area shere
t h e  s e a - b e d  c o n p o s e d  o f  m u c h  s a n d  a n d  m u d  i s  r e l a t i v e l y  s r n o o t h ,
i n c l i o e s  g e n t l y ,  a n d  i s  r i c h  i n  n u t r i e n t  s a l t s this area presents



g o o d  f i s h i n e  c o n d i t i o n s  f o r  t r a t r l e r s ,  s i n c e  i t  i s  s u i t a b l e  f o r  t h e
spat,ning and grorth of denersal f ish. Offshore water neets coastal
l rater around the cont inental  shelf .  The branch fron offshore water
o f l e n  g e t s  i n t o  c o a s t a l  w a t e r  t h r o u g h  t h e  i n f l u e n c e  o f  t h e  d i s t r i b u -
! ion of lor, ,  atoospheric pressure (depresBion) and geographical
f e e t u r e s .
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th is relat ion betveen coasEal and offshore l 'aters

e f f e c t e d  b y  s e a  c o n d i t i o n s . ' t te condit ions of a f ishing ground

iof luences the gathering and dispersement of f ish. For instance, this
i s  c o n s i d e r e d  a  f i s h i n g  € o n d i t i o n  f o r  c o a s t a l  s t a t i o n a r y  n e t . ( s e t  n e t )
f ishing, Ttre shape of a bay and the sEaEe of the insobaths affect the
for loet ion of f ishing grounds for set net f ishing, ehich is nuch
inf luenced by the thrust of  of fshore eater.  Fishing grounds for purse
sei.ning are avai lable around fronts of coastal  l rater !*dere coast€l
w a t e r  m e e t s  o f f s h o r e  a t e r ,  s i n c €  n i g r a t i n g  f i s h  s u c h  a s  s a r d i n e s ,
h o r s e  m a c k e r e l s ,  b o n i t o s ,  n a c k e r e l s ,  s n d  t u n a s  f e e d  a n d  s p a w n  t h e r e ,
thus, i .n geoeral  a f ishing ground is not f ixed, a$ i t  is easi ly

d e t e r m i n e s  t h e  k i n d  o f  f i s h i n g  a v a i l a b l e .  F o !  e x a n p l e ,  p o l e - a n d - l i n e ,
1 o n g 1 i n e ,  a n d  b o t t o m  g i 1 1  n e c  f i s h i n g  s r e  o p e r a t e d  i n  f i s h i n g  g r o u n d s
rf iere the sea-bed consists of rocks and trawl ing is not carr ied out,
e v e n  i f  f i s h  a b o u n d  t h e r e ,

( b ) :  A  g o o d  f i s h i n g  g r o u n d  i s  f o u n d  a c  c u r r e n t  r i p s  s u c h  a s
the Sanriku f ishing ground where di f ferent current systens and l .ater
rDasses l leet.  ' Ihese f ishing grounds ,re ca11ed currenc r ip f ishing
S r o u n d s .  S i n c e  a t  c u r r e n t  r i p s ,  b o t h  w a t e r  s y s t e n s  a r e  d i f f e r e n t  i n
l , a t e r  t e m p e r a t u r e ,  s a l i n i t y ,  t r a t e r  c o l o u r ,  e l c . ,  a n d  t h e y  t o u c h  e a c h
other discont inuosly,  the f ish schools from one \{ater system can hardly
oigrete to Ehe other.  There are Kuroshio Current Fronc, Oyashio
Current rront and subtropical  converg€nce at the current r ips. Uore-
over,  turbulance and nixed curreots cause an up-and-dom eddy of the
3ea sater,  and as an ascending water mass of thick density br ings
n u t r i e o t  s a l t s  u p w a r d s ,  f i s h  s c h o o l s  g a c h e r  t h e r e  t o  f e e d  o n  f i n g e r -
l in8s. For exanple, in the region, f ishing grounds for bonito sre
d i s t r i b u t e d  a l o n g  t h e  r a r m  w a t e r  b e l t  o f  2 0 o C  r o  2 4 o C .  F i s h  s c h o o l s  o f
bonito end skipjack tend to gather in the 1. 'ater l 'here the cold l rate!
b e l t  e n d  t h e  t e n p e r a t u r e  f r o n t  a r i s e  d u e  t o  i s o t h e r m s  c e n t e r e d  o n  t h e
2 2 o C  l i n e  t h a t  j u t s  n o r E h .  S c h o o l s  o f  p a c i f i c  s a u r y  a l s o  s e e m  t o  g o
dotn south along with the southern end of ot 'ashio current ( .old
c u r r e n t )  i n  t h e s e  s a t e r s .  I h e n  c h e  l o c a t i o n  o f  c u r r e n t  r i p s  c h a n g e s ,
a c c o r d i n g  t o  t h e  d i r e c t i o n  i n d  m e a n d e r i n g  o f  t h e  K u r o s h i o  C u r r e n C ,  i t
p r e s e n t s  t r o  f i s h i n g  g r o u n d s ;  o n e  i s  n e a r  t h e  c o a s C  a n d  t h e  o t h e r  o f f -
shore. In the years when the oyashio Front develops l r 'e11, exteoding
o f f s h o r e  f r o n  a d j a c e n t  w a t e r  t o  S e n r i k u ,  t h e  s c h o o l s  o f  p a c i f i c  e a u r y
g a t h e r  t h e r e ,  a n d  t h e r e f o r e ,  t h e  a r e a  t u r n s  o u t  t o  b e  a  g o o d  f i s h i n g
ground for saury f ishing. On ehe contrary, when Oyashio Current f lows
doen soulh drast ical ly and the Oyashio Front appears fron the north to
t h e  s o u t h  a l o n g  t b e  c o a s t  o f  s a n r i k u ,  i t  i s  s a i d  t h a t  f i s h  s c h o o l s  o f
pacif ic saury go dosn south rapidly so the catch is poo!.  In the case
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A strong Oyashio Current has a tendeocy to br ing chub

o f  c h u b  n a c k e r e l  f i s h i n g ,  t h e  c o n d i t i o n 6  o f  t h e  f i s h i n g  g r o u n d  o f f  t h e
coast of Hachinohe are closely inf luenced by the cold current fron the
o y a s h i o  c u r r e o t  s y s t e m ,  p a r t i c u l a r l y  b y  t h e  € t r e n g t h  o f  i t s  b r a n c h

m a c k e r e l  d o w n  s o u C h  f a s t .  I n  a d d i t i o n ,  t h e r e  i s  a  g o o d  f i s h i n g  g r o u n d
for bluef in luna around che current r ips. In winter a good f ishing
ground suitable for operat ing set net,  pole-and-l ine, and longl ioe
f ishing for albacorej  is formed ac Ehe current r ips caused by cold and
oarm currents around the Midrey is lands to the eas! of  Noj imszaki.  I t
i s  t h o u g h t  s i n c e  f e e d i n g  h a b i t s  o f  s p o t l i n e d  s a r d i n e  a r e  d i f f e r e n t
from those of chub mackeref,  they can share a habitat  in the s&ne
f i s h i n g  g r o u n d -  S p o t l i n e d  s a r d i n e  l i v e  i n  a  n i x e d  l r a E e r  a r e a  o f  c o l d
and I{ann cu.rents and niglace up north to rater 10oC - lToC in
lemperature r t t ich is inf luenced more by the l rater of che oyashio
Current systen, vhere a f ishing ground is fomed. During the spauning
season, they migrate to the coastal  area lrhere the water of the
J u r o s h i  C u r r e n t  s y s t e n  i s  i n f l u e n t i a f .  C h u b  n a c k e r e l  o i B r a t e  c l o s e r
t o  E h e  r a t e r  o f  t h e  o y a s h i o  C u r r e n t  s y s t e n  d u r i n g  t h e i r  f e e d i n g
s e a s o n ,  a n d  t h i s  a r e a  b e c o n e s  a  g o o d  f i s h i n g  g r o u n d .  D u i i n g  t h e
spawning season, they approach closer to the Kuroshio Current snd
s p a n r n  i n  t h e  s h a l l o o s .  T h u s ,  t h o u g h  b o t h  s p e c i e s  s h a r e  o n e  h a b i t e t ,
one prefers a warm current and the other a cold current,  and even
lhough their  feeding habits are di f ferent they are caught in the s&re
f i s h i n g  a r e a ,  I n  l r e s t e r n  J a p a o r  t h e  s t r e n g t h  a n d  t h e  o u t s t r e t c h  o f
wann and cold currents form sone inportant f ishing grounds for horse
n a c k e r e l ,  m a c k e r e l ,  a n d  s a r d i n e .  T h e  n a i n  f i s h i n g  g r o u n d s  f o r  s p o t t e d
nackerel  and horse-scad nackerel  are found in the Kuroshio Current
branch srea on the €ont inental  shelf  to the northeast of the Taiean
B h e l f  d u e  t o  t h e  s t r e n g t h  a n d  t h e  o u r s t r e t c h  o f  w a r n  a n d  c o l d  c u r r e n t s
i n  t h e  S o u t h  o f  t h e  E a s t  C h i n a  S e a .  T h e  c o a s t a l  w s t e r  o f  t h e
cont inent of China touches Kuroshio CurrenE branch water in the area
W e s t  o f  t h e  E a s t  C h i n a  S e a  o f f  t h e  c o a s t  o f  B a h l a i n .  t h e r e f o r e ,  t h e
oater area is reSarded as one of che main f ishing grounds for horse
nackerel  and chub mackerel .  In the f ishing eround off  the \rest coast
of Saishu istand, the end o€ the warn current of the Ye11oi,  See
t o u c h e s  t h e  b o t t o n  c u r r e n t  o f  t h e  Y e l l o w  S e a .  f i s h i n g  g r o u n d s  t o  t h e
e a s t  o f  T s u s h i n a ,  o f f  t h e  v e s t  c o a s t  o f  C o t o ,  a n d  o f f  t h e  c o € s t  o f
Shinane are formed on the r ips of the neander of the Tsushina sarm
current and the coastal  water to the Souch of Korea or the cold eater
o f f  t h e  c o a s t  o f  S h i n a n e .  T h e  S a c s u n a n  f i s h i n g  g r o u n d  i s  f o r m e d  b y
C h e  c o r p l e x  w a t e r  n a s s  l h a t  c o n s i s t s  o f  t h e  c o a s t a l  r a t e r  o f  t h e
(yushu and Okuma branch strean of the Kuroshio Current f losing east-
I d a r d s  o f f  t h e  c o a s t  o f  Y a k u s h i n a  a n d  T a n e g a s h i n a  i s l a n d s .

( c ) :  I n  t h e  c o l d  b o t t o n  l ' a t e r  w i c h  h i g h  d e n s i t y  o r g a n i c
r e n a i n s  a r e  d e c o m p o s e d  b y  b a c t e r i a ,  a n d  t h e y  a r e  a c c u r u l a t e d  a s
o u t r i e n t  s a l E s .  H o r e v e r ,  l , h e n  t h e y  a r €  b r o u g h t  u p  b y  a n  u p s e l l i n g
s t r e a n  t o  c h e  s u r f a c e ,  p h o t o s y n t h e s i s  t a k e s  p l a c e  a n d  o r g a n i m s  a r e



yielded, \ thich helps the product ion of plankton. Fish then gather in
these waters otding to the oforementioned product iv i ty,  and then a good
f ishing g.ound is formed. this kind of f ishing ground is cal led an
upsel l ing f ishing ground, and is found off  the coast of Peru and
Chi l i ,  ohere anchovy are caught in the coastal  area and horse Deckerel
al ld tuoa offshore. A large cold water mass often cobes out in the See
of Eushu. As lhe water at the center contains many nutr ients and the
tenperature is low, a tuna f ishiog ground is formed in the north of
the nater nass, one for albacore in the south, and one for skipjeck et
the current r ips between the water rnass and the msin Kuroshio Current,
Lots of species gather at a f ish shelter,  this is because sorDe
turbulance of the sea water and eddying currents ar ise around r ises
sucb as banks snd sha11oss, and narine organisms breed there. there
are nany f ish shelters in and around the r idge extending from Tonan to
Ogasanare, i rhere skipjack inhabit ing the bank fonn schools.  A good
f ishinS ground for chub nsckerel  is formed in Zenisu, a f ish shelter
to th€ south of Izu Peninsula,
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cannot be expected in the l 'aters otrere
in other rords. these l jaters do not nake

SELECTION OF FISHING GROUNDS

F i s h  c o n c e n t r a E i o n
t h e r e  i s  a  c o n g t a n t  s t r e a m ,
good f ish ing grounds.

A key indicat ion of
r€darkable di  f ference in the
ture, current and wind force

a good catch or a good f ishing ground is a
sea condit ions such as seawater tqrpera-
a n d  d i r e c t i o n .

In a period Lnren there is l i t t le di f ference betveen naxinutr
and minimun seaeater temperatures, the f ish school act iv i ty is so lot ,
that a poor catch can be expected. ln r is ing and descending periods
o f  s e a v a t e r  t e n p e r a t u r e ,  f i s h  s c h o o l  a c t i v i E y  i s  € o  l i v e l y  t h a t  a  g o o d
catch can be expected.

eood f ishing grounds are nost ly foroei l  under the fol lowing
e n v i r o f t r e n t a l  c o n d i t i o n s  i n  t h e  o D t i n u m  t e m D e r a t u r e  z o . e  o f  t h e  f i s h :

(  I  )  Boundary
!  i p s

o f  w a t e r n a s s e s , Line of convergence '  Current

( 2 )  z o n e  o f  u p w e t l i n g ,  A r e a  o f  d i v e r g e n c e

( 3 )  E d d i e s ,  T u r b u l e n t  r n i x i n g ,  R i g i n g ,  D o n e ,  a n d  E n t r a i r h e n t

A c c o r d i n g  t o  K i t a h a r a ' s  L a w  ( K i t a h a r e - 1 9 1 8 ,  u d a  I 9 8 3 ,  1 9 8 5 )  ,
in a boundary of rate.nasses (oceanic front) ,  nar ine aninals con-
centrate, and good f ishing grounds are for ined. I t  is said that sn
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indicat ion of an oceanic front are the current l ips * ich appear on
the sea surface. In Nathansonrs Law (f906) i t  6ays that a zon€ of
\rprel l ing general ly is product ive of nar ioe l i fe.  As neny kinds of
dari l le l i fe gather io these waters, a good f ishing ground is neces-
sari ly formed there.

Around places such as channels,  strai ts,  penins' i lasr capes and
months of r ivers, the back-eddy systen develops easi. ly due to the
topography and forms a r ich feeding area. This c?o then becone e good
f ishing ground for nackerel ,  squid, yel lolr tai l  aod so on.

ln the existence of r ipping ( thermoantic l i re) ,  a f ishing
gtound for under layer f ish occurs, An exanple of this is the tuna
f ishing ground in the tropical  Pacif ic Ocear,  This renarkable si tue-
t ion appears shen an upoel l ing by a oatenoass under layer r€acbes the
e n p h o l i c  z o n e  l r h e r e  p h o t o s y n l h e s i s  i s  p r o g r e s s i v e ,

This neans lhat an under layer cold vratermsss projects torrard
the upper layer forning a kno1t,  and r ipping means the above r i l l
occur fonning a moudtain chain,

Around a r iver mouth, in1et,  bay, edge of cont inental  shelf ,
is land and f ish bank, a watermass ie r ich in nuErient Balts.  Thi i
phenomenon is cal led entrainment,  and the entrai tutent contt ibutes to
fotuing opt irDun corldi t ions for good f ishing and/or f ish cul t ivat ion,
( s e e  F i s .  1 4 7  )

An eddy along an oceanic front provides a r ich feeding ground
rich in plankton, l ive food, and smal l  f ighes for f ish schools.  Also
e peth of f ish migrat ion is formed around a r ich feedinS ares.

In the northern henisphere, a counter-clockeiae eddy aho{s e
cold eddy. There is an opt imun teoperature zooe for cerrain f ish on
t h e  e d g e  o f  a n  u p r e l l i o g  i n  a  c o l d  e d d y ,  i . € . ,  p a c i f i c  s s u r t ,  w h e l e s ,
squid in the pole fronE and albacore tuna in the Kuroshio front.
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Fig. 147 Whale f ishing ground in thp Antarct ic ocean (NASU)

In the southern henisphere, when a clockwise eddy appears
along the antarcl ic convergence current,  i t  forns a good shale f ishing
ground betr€en the current and peck ice zone. (NASU 1959, See
F i g .  1 4 7 )

(33 .5 ' t )

(  3 3 . 3  Z )

t
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4 . FISITING ACTIVITIES IN FISHING GROUNDS

the above three factors . c e n e r a l l y  s p e a k i n g ,  f i s h i n g  g r o u n d s  i n

Fishing is often said to be a sort  of  gamble since f ishernen
cannot always be sure of a Sood catch due to uncertain capture, and
d i f f i c u l t i e s  i r  f o r e c a s t i n g  h o e  l o n g  a n d  \ r h a t  k i n d s  o f  a  f i s h  s p e c i e s
w i l l  s r a y  e v e n  i f  t h e  f o r e c a s t i n g  o n  t h e  m i g r a t i o n  o f  a  c e r t a i n  s c h o o l
o f  f i s h  i s  n a d e  b a s e d  o n  p a s t  e x p e r i e n c e  t o  s o n e  d e g r e e ,

F i s h e . i e s  i s  a n  i n d u s c r y  w h i c h  p u r s u r e s  t h e  f o l r o n i ; g  t h r e e
f a c t o r s ;  k t r e c h e r  f i s h e r a e n  c a n  g e t  a  g o o d  c a t c h ,  c a n  s e l t  i t ,  a n d  c a n
nake a prof i t  f ron i t .  Therefore, the nain concerns of f ishennen are

f isheries act iv i t ies nean v/aters 'h ich can supply a good catch, and a
commercial  f ishery can be nade fron them.

sealrater is always moving soinet ines at a certain speed and in
a  c e r t a i n  d i r e c E i o n  a n d  s o m e t i n e s  n o t  i . e . ,  a t  a n  u n c e r t a i n  s p e e d  a n d
an uncertain direct ion. In the forner condit ion. the fornat ion of a
f ishirg grounds is un1ike1y, on the other hand the waters in the
latter condit ion are l ike1y to create a f ishing ground with current
r i p s ,  e d d i e s ,  a n d  u p s e l l i n g  b e c a u s e  s e a w a t e r  i s  n i x e d  b e t w e e n  t h e
upper layer waCer and the botton, plankton, lavae and fry are
transported by these sate! streams, and as lavae and fry eat plenkton
f i s h  s p e c i e s  a L s o  c a n  b e  e n t i c e d  t o  t h e s e  w a t e r s .

C u r l e o t  r i p s  a r e  c a u s e d  b y  t b e  c o l l i s i o n  o f  c u r r e n E s  I s i t h
d i f f e r e n t  c h a r a c t e r i s t i c s .  c u r r e n t  c h a r a c t e r  i s  n a i n l y  d u e  t o
t e n p e r a c u r e ,  c o l o u r ,  a n d  n u t r i t i e n t  s a l t s  i n  t h e  s a t e r .

A f ishine ground is def ined as the \raters \rhere a good anount
of f ish dwel l  and also i rhere comercial  f isheries can be conducted
b e c a u s e  a  p r o f i t a b l e  c a t c h  c a n  b e  t a k e n  f r o n  t h e  a r e a .

Fishernen doo deal \ . , i  th f ish schools as an object ive should
s t u d y  t h e  1 a ! ' s  o f  d i s t r i b u t i o n ,  g a t h e r i n g  a n d  s c a t c e r i n g  o f  f i e h
s c h o o l s .  T h i s  i s  b e c a u s e  i f  f i s h  d o  n o t  f o r m  a  s c h o o l  a  g o o d  c € t c h
cannot be expected, and when they f ind a school of  skipjack f isherm€n
c a r n o c  c a c c h  t h e  s k i p j a c k  w i t h  t h e i r  f i s h i n g  p o l e s  w i t h o u t  t h e
skipjack chumning \rel1 co the l ive bait  throkn fron the f ishing boat.
I n  s u c h  a  c a s e ,  i t  i s  b e t c e r  t o  u s e  a n o t h e r  f i s h i n g  g e a r  s u c h  s s  p u r s e

M o r e o v e r ,  i t  i s  v e r y  d i f f i c u l t  t o  c a t c h  f i s h  b y  n e a n s  o f  a n y
f ishing gear even i f  there is a marketable f ish in a f ishing ground
when the sea condit ions such as rough sea, strong currenc are not
c o n v e r i e n t  f o r  f i s h  i n e  a c t i v i t i e s ,



Essent ials for f ishina act iv i t ies are as fol lor,s:

( l )  Experienced cree rho are knowledgeeble of f ishing act iv i-
t ies and navigat ioo.

( 2 )  A  f i s h i n g  b o a t  w i t h  a l l the necessery equipnent
i n s t e l l e d .

(3) Appropriate f ishing gear in both size and &nount . to cetch

t a r g e t e d  s p e c i e s .

AB f isherDen do not carry out f ishing act iv i t ies unlese e
c€rtein f ish is marketable, i t  can be seid the econonic value of f ish
fords a f iehing ground due to the intetest of  the f ishermen.

For exangle, f isbe.ren inteod to catch f ish rhich they did oot
recognize the value of before because of nei ,  harket deDsnds for
chtuical  nater ials fron merine resources such as special  f ish oi l ,
v i lanins snd iosul in,

After the natter of
schools should be considered
into eccount also.

A v e i l a b i l  i t y  o f  f  i s h
factorg, namely, accessibi l
centrat ion of f ish school.
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f isb va1ue, the eccessibi l i ty of  f ish
and th€ir  vulnerabi l i ty should be taken

schools is regarded as a cordbinet ion of
i ty,  vulnerabi l i ty,  ebundance end con-

The avai labi l i ty decl ines with a deep switdning f ish school,
lh in end side f ish school and fast moving f ish school due to lhe
teather condit iooa et sea. Tf ierefore, catch rate is regarded as
avei lebi l  icy by f ishing effort .

To 6tudy f ish schools is to understand relat ionships betseen
d i f f e r e n t  f i s h  b e h a v i o u r s ,  i n c l u d i n g ,  s p e m i n g ,  d i s t r i b u t i o n ,  n i g r e -
t ion and variat ions in size of f ish schools,  end sea condit ion si th
reSard to the l iv ing envirornent of f ish schools.

A person involved in f isheries must study snd und€rstend th€
f ish end lhe ses, specif ical ly,  nhat f ish rrant,  hol{  f ish ect snd the
relat ionship betreen the f ish and the condit ion of the sea rhich
veries ooDent by rnonent.

10 study f ishing grounds, i t  is necessary to consider lhe
fol loeinr factors:

( l )  Ho$ f ish schools are distr ibuted, r0ove, and are caught.

(2) I l t ry f ish schools gather and also disperse at a certain
t ine and in certsin saters $hich is the pr inciple of the
f o  n n a t  i o n  o f  f i s h i n g  g r o u n d s .
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( 3 )  F l u c t u a t i o n s  i n  a n n u a l  c a t c h ;

t{hy the f luctuat ions in annual cetch are ceused.

(4) Fl ' rctuat ioos in abundance;

l lhy the size of f ish schools var ies in e certain period
and in certain gaCers.

(5) t lheE f ish resources exist ,  hol .  Eccurately f idh-stocks
(emoun! of uni ts of f ish schools) cao be est ineted and
*het per cent of the stock humans catch (Cetch, catch
rete, catch per uoit  ef fort ,  f ishing int€nsity),

(6) opt imun catch, meximum susteioable cetchi

the anount of the fieh-sEock that can be caught, hoe to
preven! overf ishinS, and f ishe!,  regulat ions (protect ion
of fry and spaoniog f ish).

(7) l toe to prevent Ehe kinds of po1l\r t ioo ehich effect
f isheries regourced and hos to cresle the forroat ion of sn
opt imum environnent for f ish farning.

(8) Stendardg of good and poor catch can be set ehen the
v6lue of e f ishing ground can be evaluated.

Priociples of distr ibut ion, gathering and scatter inS of f ish
schools

Thos€ lrho engage in f isheries ere interested in where, uhen,
hor to f iod a good f ishing ground, hor f ishiog condit ions vary, ehat
ele[ent3 bring Sood or poor catches annually end to sbat exteot cetch
can be iDproved.

trishermen have contiouously endeavoured to underStend the
6bove factor3, coEbining lheir long yeers of er(ierience and sll the
data col lected at sea under var ious veather coodit ion3.

To carry out a soooth f isheries operet ion, the fol lo l . int
natters should elso be laken into coosiderat ioo:

( l )  t {hen, rhere and how e useful  f ish school ie fonaed in a
c e r l r i n  g r o u n d .

(2) lhether e certain f ish is narketable in a certain f ishinS
Sround.

(3) t{h€ther the rraters are acceosible to f igherEen.



(4) t{herher rhe
ac t i v i t i es .
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s t o c k  o f  f i s h is vulnereble to f ishinS

(5) Uoe to obtain opt imun catch or $aximur sustaineble catch,
ohi le resp€ct ing the lal 's of  resources conservat ioo.

(6) coordinat ion aod f ishery management to prevent overf ish-
ing an4 eater pol lut ion are very inportant in conservin8
l e s o u r c e s .

5. FISH DETECTION AND LURING I.IETHODS

Fi8hing act iv i t ies are cart ied out in the order of f ish detec-
t ion, f ish aggreget ion and f ish capture, respect ively.  UsuaUy
Satheriog f ish work precedes capture rork except for the trawl f ishiog
dethod $here a f ish school is f r iShteoed and caught after or rhi le i t
is detected by means of f ish f inders and/o. sonar.

Fish aggreget ion is very inportant to raise the eff ic iency of
caplure. therefore, nen vho are concerned lr i th f ishinS act iv i t ies
nust cont inue to make an effort  to catch f ish eff ic ieot lv as sel l .

Fish detect ion and lur ing nethods are cLassif ied es ooe type
o f  f i s b i n g  n e t h o d .

l .  f i s h  d e t e c t i o o  n e l h o d

Fish detect ion includes the fol lo lJ ing;

( l ) by naked eye end/or binoculsrg
v e s s e l  i . e . ,  p u r s e  s e i n e r ,

(2) by naked eye and/or binoculars
i  . e .  ,  b i g g e r  p u r s e  s e i n e r ,

fron on board the

from eo eircraft

( 3 )  b y  f i s h f i n d e r / s o n a r  o o  b o a r d  t h e  v e s s e l  i . e . ,  o o s t
f  i s h i o g  v e s s e l s ,

(4) by scope of distr ib ' r t ion of seawater terperature
i [ fornat ion by satel  l  i te.

Satel l i te is an effect ive rnesns to f ind e good f ishing ground
in huge rraters though this is not a direct nethod of f ish detect ion.
Fishernen can get infornat ion to invest igate, eveluate and decide on a
f ishing ground as the distr ibut ion of seanater t&perature clear ly
ahors current r ips on the scope. Superf ic iel ly this nethod is very
useful  in spott ing e good f ishing ground.



Furthernore, as i t  also shotrs the var iat ions in environmental
f ishiog condit ions fron hour to hour f isherneB can csrry oul ef f ic ient
f i s h i n g  a c E i v i t i e s ,  w h i l e  c o p i n g  \ r i t h  l h e  v a r i a t i o n s .

Fish lur ing nethod

A f t e r  t h e  d e t e c t i o n  o f  f i s h  o r  s p o t t i f l g  o f  a  f i s h i o g
tocst ion, f ishermen aiB to gather and concentrate.the f ish
s c h o o l ,  r h i l €  c h u r u n i n g ,  l u r i n g ,  a t t r a c t i n S '  d r i v i n g '
trapping, fr ighEening them and blocking their  novenents as
a  f i r s t  s t e p  i n  c a t c h i n g  t h e i n  e f f i c i e n t l y ,

The fol losing methods are used in f ish lur i rg:

2 .
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( l )  A t t r a c t i o n  n e t h o d s  c a n  b e  d i v i d e d  i n t o  t h r e e  t y p e s ,

B y  n e a n s  o f  a r t i f i c i a l  l i g h t s

In this method, l ights are used r1I ich teke
advantage of f ish behaviou! as f ish are attracted to l ights,  th€
typicel  f ishing nethods using this are pacif ic saury st i tk-held dip
net,  Mackerel  pole-and-1ine, Uackerel /Horse nsckerel /Sardine pu.se
s e i n e ,  S q u i d  a n g l i n g  a n d  l i f t  n e t  f i s h i n g .

b. By neans of food and/or bait

This nethod is one to gather f ish by scatter ing
food and/or bait  dur ing the day or night.  The f ishing nethods ohich
d o  t h i s  a r e  M a c k e r e l / S k i p j a c k  p o l e - a n d - I i n e  f i s h i n g ,  H o r s e  n s c k e r e l
s l i c k - h e I d  d i p  n e t ,  l i f t  n e t j  S a r d i n e  p u r s e  s e i n e  a n d  Y e l l o t , t a i l
! t d o n e s t i c a t e  f  i s h i n s .

* Donest icate f ishinC

This f ishing nethod is where f ishernen try to induce end
c o n c e n t r a t e  f i s h  b y  s c a t t e r i n g  l o t s  o f  f o o d  f o r  a  c e r t a i n  p e r i o d  i n  a
certain place shere f ish are gathering, They manage to prevenl the
gathered f ish frorn escaping and then they can concentrate on catching
t h e  f i s h  b y  m e a n s  o f  h o o k s  a n d / o r  n e t s ,

T h e  t a r g e t  f i s h  o f  t h i s  f i s h i n g  n e c h o d  a r e  y e l l o w t a i l ,  t n u l l e t
and rockf ish. Usual1y, this f ishing i3 carr ied out around a natural
and/or art i f ic ial  reef because areas where f ish sre easy to gather
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By neans of art i f ic iat  reef V-trAD (f ish aggreSa-
t i n g  d e v i c e s )

this f ishing method is one to induce f ish to
a r t i f i c i a l  s h e 1 t e r 3 ,  r e e f s ,  o c t o p u s  p o t s ,  a l 1  b a r r e l - s h a p e d  b a s k e t s ,
dolphin shelters and FADS l ike ar l i f ic iel  reefs l rnd peyeoB.

(2) Aggregat ion oi th dr iv ing method

This f ishing nethod is on€ to fr ighten, dr ive and
g a t h e r  f i s h  r i t h  t h e  h e l p  o f  r o p e s ,  n e t s ,  d i v e r s ,  p o l e s  e n d  s o  o n .  I !
c e n  b e  d i v i d e d  i n t o  t u c k - n e t  ( d r i v e - i n  n e t )  a n d  e n c i r c l i n g  g i l l  n e t .

(3) Aggregat ion {r i th blocking method

This nethod is one to induce the f ish to a place
$f iere oets or banboo fences are put to block the f ishes path. Set
n e t s ,  e l e c t r i c  s c r e e n s ,  t , e i r s ,  f i s h  p o u n d s  a o d  f l a s h i n g  I i g h t s  a r e
included in this method.

6. EXPLOITATION OF FISHING GROUNDS AND THEIR MAINTENANCE

Wi,th the recent increase in
f i s h i n g  v e s s e l s ,  t h e  m o d e r n i z a t i o n
introduct ion of inproved observatron
grounds hes been nagnif ied,

t h e  c o n s t r u c t  i o n  o f  l a r g e - 6 i z e
of their  equipment and the

a p p a r a t u s ,  t h e  s i z e  o f  f i s h i n g

I t  i s  o f  v i t a l  i m p o r r a n c e  i n  t h e  d e v e l o F n e n t  o f  f i s h i n g
grounds to hsve excel lent f ishing boats and i 'e11-trained crews, knos-
ledgeable of the overal l  pract ical  techniques, oceanography aod the
acience of f isheries resources plus the study of var ious factors of
oceanographic observat ion and judgenent.  the current r ips, \ rater
t q n p e r a t u r e ,  s a t i n i t y  a n d  t r a n s p a r e n c y  i n  o f f - s h o r e  f i s h i n g  g r o u n d s  a s
sel l  as the water temperature in the niddle and lower layers are very
inportant fectors for the purpose of f ishing operat ions, For exatrple,
the introduct ioo of acoust ic detectors for f ishing has revolut iooized
f ishiog operat ions, The development of lhe echo sounder has also
cler i f ied the actual status of the sea f loor rhich t 'as previously
unkoorm to f ishernen. As a result ,  f ishing, l ,h ich IJas formerly
operated by watching only the condit ion of a f ish shoal oo the
gurface, has nol '  developed to be nore vert ical  and at the s&!e t ime
o o r e  e f f e c l i v e ,
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Fisheries resources in boundless areas eppear to be inexhaus-
! ibte st  f i rst  s ight,  b ' . r t  i f  they are lef t  Eo aggressive exploi tet ion
b y  t h e  l a t e s t  m e c h a n i z e d  f i s h e r i e s  o p e r a t i o n s  e i t h o u t  r e B e r d  t o  t h e
proper con€ervaEion measures to be taken Eo protect the resourc€s, alL
f ishing grounds t ' i l l  be laid raste. Furthernore, unresEricted cscch
of €paening f ish and f ingerl ings or young f ish lJ i l l  destroy the actual
sEocks. Therefore, preven! ive measules against overf ishing on both a
na! ional and internst ionaL level are absolu!ely necessary .  for the
Eainteoance and preservat ion of f ishing grounds io geaerel .  This is
the reason why various internat ional convent ions and nat iooal le lJs
h a v e  b e e n  e s t a b l i s h e d  a l L  o v e r  t h e  r o r l d .

ln order to inprove the opt imuo ut i t izat ion of f isheries
reaources res€arch and studies should be int€nsif ied aloog th€ I ines
of the deveLopment of f ishing grounds on the one hand and their
maintenance and preservat ion on the other.



VIII. IISI BBXAYI(X'T ACAIIIST GEAIS

INTRODUCTION

Quite di f fereot f ishing gear nay be used Eo carch Ehe same
species of f ish under di f ferent f ishing condi l ion3 and even, sone-
l ime8, in the sane f ishing ground. In the Se€ of Japan eardioes are
caught t t rainty by dr i f t  net because they disperse $idely in low-deneity
schools.  Northeesa of Kyushu they do not school at  the surface by
day, but at  night purse seioe{s using l ight et tract ion devices take
s a r d i n e  $ h i c h  s w i m  s l o w l y  i n  d e n s e  s c h o o l s  I ' i ! h i n  e a s y  r e a c h  o f  t h e
s u r f a c e .  O f f  t h e  P a c i f i c  c o a s t  o f  C e n r r a l  J a p 6 n  r h e  s a r d i n e s  s c h o o l
neer the surface by day and t fo-boat purse seiners operete.
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Light attraci i .on is most effecl ive nhere the trensparency of
the nster i3 hiSh and Dhe temperature not too lo! ,r .  Sight appears to
be the Do6E inportaot sense, especial ly ,heo $oving. l lan's range of
vis ibi l i ty io the sea by day, thouah dependenE on transparency, is 5
to 6 m. Judging fron their  eyes, f ish may have alDost the sane visual
c a p a c  a t y  a 3  $ a n .

2. BEIIAVIOUR AND ILLUI.IINATION

Observat ions were $ade of sardine behaviour in the southern
part  of  the Sea of Japan. Before daro i rhen the i l t rminat ion l ' rs loe,
the schools eere at a depth of 50 to 90 m. -  l 'Enediately befor€ sunrise
rrhen the I  ight intens i iy ! ,as l0- I  to l0_r lux at the depth oI the
f i s h ,  l h e  s c h o o l s  r o s e  r a p i d t y  t o  t h e  s u r f € c e  i n t o  a n  i n t e n s i E y  o f  n o t
Dore than l0z lux. Cuided by echo souoders f ishernen shoot their  oets
aod rake good catch€s at this t ine.

A f t e r  s u n r i s e ,  i r i t h  t h e  f u r t h e r  i n c r e a s e  o f  l i 8 h t ,  t h e  s c h o o L s
descended iolo deeper water renaining at l ighi  Levels betueen l0l  and
l0r lux and fonDinA dense schools at 40 to 70 n. Torards dusk, as the
i l lu ininat ion decreased the sardioes again moved up. Fishing is again
good at this t ime. Leter the sardinee descended agein aod from lhe
echo sounding traces the schools appeared to disperse,

REACTION OF SCHOOLS TO DRIFT NETS

3 . 1  v i s i b i l i t v  o f  i h e  n e t

W i t h  d r i f t  n e t s  t h e  t w i n e  s h o u l d  b e  i n v i s i b l e  t o  t h e  f i s h ,
heoce tbe | , ide use of nonof i lanent nt lon. With bag nets, hoeever,  the
l e a d e r  n e t  h a s  t h e  f u n c E i o n  o f  S u i d i o s  t h e  f i s h  a n d  i !  s h o u l d  b e  a s
v i s  i b  l e  a s  D o s s i b L e .
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S o u n d s  p r o d u c e d  b y  n e t t i n g  n a y  a l s o  i n f l u e n c e  f i s h  s o  t h a t  t h e
t w i n e  o f  g i 1 1  n e t s  s h o u l d  b e  a s  t h i n  a s  p o s s i b l e  t o  r e d u c e  t h e  n o i s e
l e v e l  a n d  t u r b u l e n c e .  h h i l e  a  d r i f t i n g  n e t  w i l l  t e r d  t o  n a k e  r a t h e r
1 i t t 1 e  n o i s e ,  f o r  a  b o t t o n  g i l l  n e t  n o i s e  n a y  b e  a  s e r i o u s  f a c t o r ;  i n
a  l e a d e r  n e c  v i b r a t i o n  c o u l d  b e  a d v a n t a s e o u s .

3 . 3  D i u r n a l  c h a n s e s  i n  c a t c h e s  o f  d r i f E  n e t s

A  s u r v e y  o a s  c o n d u c t e d  i n  t h e  s a r d i n e  d r i f t  n e t  f i s h e r y  a t  t h e
end of May in the Sea of Japan (Niwa, 1952).  The catch was mini lual
f r o n  1 5 . 0 0  t o  1 8 . 0 0  b u i l t  u p  s l i g h t l y  f r o m  i 8 . 0 0  t o  1 9 . 0 0  a n d  w a s
n a x i m a l  f r o n  2 0 . 0 0  t o  2 3 . 0 0 .  A f t e r  a  f a l l  l a s t i n g  a n  h o u r  a r i o t h e r  p e a k
o c c u r r e d  f r o m  2 4 . 0 0  t o  0 1 . 0 0  a n d  t h e r e a f t e r  c h e  c a t c h  d e c r e a s e d  h o u r
by hour unt i l  another increase at dawn. f tese caCches are in accor-
d a a c e  v i t h  t h e  b e h a v i o u E  d e s c r i b e d  i n  r e l a t i o n  E o  i l l u n i n a t i o n ,  i . e ,
an ascent towards eveniog irben the f ishing is good at depths of about
5 0  n .  A t  n i g h t  t h e  f i s h  d i s p e r s e ,  b u t  n o v e  u p  t o  t h e  s u r f a c e  a g a i n  a t

Sound

3 . 4  C o L o u r  o f  d r i f t  n e c

I n  a  f i s h i n g  t e s t  o f  d r i f t  n € t  c o l o u r  ( N o m u r a ,  1 9 6 1 )  i n  t h e
southern Sea of Japan a large net 75 n. x 20 m. was divided into 50
d i f f e r e n t  c o l o u r e d  p a n e l s  e a c h  m e a s u r i n g  7 . 5  x  2  n .  I h e  c o l o u r s  u s e d
w e r e  ( i n  o r d e r  o f  b r i g h c n e s s  n e a s u r e d  a t  5 0  n . )  h h i t e  ( 1 1 ) ,  Y e I r o w  ( Y ) ,
c r e e n  ( c ) ,  B l u e  (  B )  ,  o r a n g e  ( o ) ,  P u r p l e  ( P ) ,  R e d  ( R ) ,  G r e y  ( G r )  ,  a n d
B l a c k  ( B t ) .  T h e  c a t c h  o f  s a r d i n e s  i n  t h e  p a n e l s  o a  e a c h  o f  1 t  d a y s
ras recorded. The catch in each panel on a part icular day i tas conpared
h o r i z o n t a l l y  i r i t h  t h e  a d j a c e n t  p a n e L  t o  t h e  r i g h t  a n d  t h e  a d j a c e n t
panel below. No attenpt was nade to use the numbers of f ish but only
whether lhe catch \ras higher or lower than in the adjacent panels.  In
t h i s  w a v  e a c h  c o l o u r e d  D a n e l  c o u l d  b e  a l l o t t e d  a  s c o r e ,

T h e  c o n b i n a t i o n s  ( + )  ( + )  a n d  ( - )  ( - )  a . e  h i s h e r  s c o r e s  t h a n
t h e  c o n b i n a t i o n s  ( + )  ( - )  a n d  ( - )  ( + ) .  A s  e a c h  p a n e l  w a s  s i m i l a r l y
conpared with i ts neighbour to the r ight and below for each day, box
i n d i c a t o r  ( + )  ( + l  * " a " "  b e t t e r  c a t c h  i n  d a r k e r  n e t ,  a n d  ( - )  ( - )  r n e a n s
p o o r e r  c a t c h  i n  b r i g h t e r  n e t .  S o ,  t h e  r e s u l t  i n d i c a t e s  l h a t  t h e  d a r k e r
t h e  c o l o u r  o f  n e t E i n g  t h e  b e t t e r  E h e  c a t c h  d u r i n g  t h e  d a y t i n e .  T h i s
e f f e c t  \ r a s  n o t  f o u n d  i n  n i g h t - t i m e  f i s h i n g .

A n o t h e r  t e s t  b y  K o i k e  ( 1 9 5 8 )  i n  t h e  s a l m o n  d r i f t  n e t  f i s h e r y

compared the catch bet i 'een cutch-brokn and b lue-green neEs and bet l reen
c u t c h - b r o e n  a n d  g r e y  n e t s .  I n  b o t h  t e s t s  c u t c h - b r o n n  n e t s  l j e r e  l e s s
e f f i c i e n c .  I n  t h e  f i s h i n g  g r o u n d s  o f  t h e  N o r t h  P a c i f i c  t h e  l { a t e r  h a s
a  1 0 w  t r a n s p a r e n c y  a n d  i s  d a r k  g r e y .  I t  a p p e a r s . ,  t h e r e f o r e ,  t h a t  a
n e t  s i m i l a r  t o  t h e  c o l o u r  o f  t h e  s e a  \ r a t e r  i s  b e s E .



3.5 Echo sounding observat ions

By cooparing the distr ibut ioo of f ishes si lh in a net and echo
sounding records before and after shoot ing, i t  is poesible to deduce
the behayiour of sardines as the net is shot,  There is a.drop io the
nutrber.of schools above the depth of the corkl ine aftet  shoot ing rhich
suggests lhat the f ish move dornt,alds as the nets are shot.

4 . BEHAVIOUR OF FISIT TO G1LL N8T SPREAD UNIFORTNLY IN T{ATER

W h a t  i s  t h e  r € a c t i o n  o f  a  f i s h  s c h o o l  t o  e  g i t l  n e t  h u n g
uoifornly in the sea? Fish can to sone extent recognize a ai t l  net io
the dayt irne by neaos of their  eyesight.  Bxperirnents oere carr ied out
to f ind the effect of  a gi l l  net on the behaviour of e f ish school
then one uas 9eE in their  er imning course, assuniog the net is a kind
o f  o b s t a c l a .

4
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71#,"

l  t 'o

I , lhen the f ish cane to!,ards the net at the angle 0, sorne uere
gilled and sone oent on s\riltrning along the net and turned at the ertd
of the oet in the angle ( l  as the f igur€ i rdicates. When 0 is 90o,
f ish seim along a net after separat ing r ight aod lef t ,  in this cese
the gi l l ing eff ic iency of Ebe net ts fair ly high, and i t  seens !ha!
they cont inue seir lDiog in the same direct ion as the f igure shoes.
l looever,  in this condit ion, there are nany factors to disturb Ehe
school ing f ish.



On the other hand, i t  is considered that when 0 is about 45o
o r  1 3 5 0 ,  t h e  g i l l i n g  e f f i c i e n c y  o f  a  n e t  i s  h i g h e s t  a s  f i s h  a r e  n o r e
accessible to the net.  An experinent has been Eade r i th f ishf inderg
to knoe the behaviour of sardine schools to a sardine gi l1 net
consisl io8 of cotton t i r ine, 20 count,  4 yarns, 43 lm in stretched nesh
eize, l8 netres in conpleted depth, ei th 30-40 pieces of nett ing, each
of r f t ich oeesures 30.3 metres. During the dayt ine f ish snaE approxi-
o e t e l y  3 0 - 4 5 . 7  r e t r e s  b e l o $  t h e  u a t e r  s u r f a c e  a n d  t h e  n e t - h a n g i n g
ropes sere 45.7-60.6 metres lon8. Denot ing D, the depth. of  f ish
sr. i rEr ing and L, the length of net-haoging rope, tbe f igure indicetes
the relat ionship betseen L-D and the &nount of f ish caught,  obtaided
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l 7

(1,  tD)

BEHAV1OUR OF FISH IN AND AROUND TRAP NETS

Leader nets are set to lead f ish into a traD net of ehich

,I

,

66

f roD the recording papers of f ishf inders. In consequence i t  nes found
the! L r .as general ly 7.6-30.3 netres longer than D, aod fee f ish were
caught rrhen the length of the net-hanging rope l 'as equel to the deplh
of the sl ' i |ming f ish or shorter then i t .  Ih€ inages of f ish eppearinS
on the recording papers of the f ishf inders indiceted thet f i3h
sniEring above lhe f loat l ine didpersed when the Si l l  net nas spreed,
dnd those srr iming beloe the sinker l ine beceDe dense qihen the ne! rss
set.  thet ia to sey, f ish tend to sni .n deeper t t ren e net iB set in

e b o u t  I 5 , 0 0 0  a r e  t o  b e  f o u n d  i n  J a p a n e s e  c o a s i a l  f i s h e r i e s ,  m a i n l y
cetching yel lowtai l  (Se?ioLa owLnquerdiata),  Formerly,  the Leader net
$ e s  g e n e r e l l y  o f  s t r a $  m a t e r i a l  o i l h  a  n e s h  o f  3 5  t o  4 5  c m ,  f a r  l a r g e r
t h a n  t h e  g i r t h  o t  t h e  f i s h .  F i s h  m a y  s w i n  3 0 0  t o  3 0 0 0  m  a l o n g  t h e
leader net.  l lost of  the information on f ish behaviour has been
obteined by diving and indirect n€Ehods on Ehe Lead€r net rather than
o n  t h e  n a i n  o a r t  o f  l h e  r r a D  n e t .
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Sardines

F o r m e r l y ,  w h e n  a  t r a p  n e t  w a s
l , | i t h  a  l a r g e  a e s h ,  y e L l o w t a i l  w o u l d
n e s h e s .  T u n a ,  l ' h i c h  s r e  u s u a l L y  l { a r y
t h e n  f o l l o ! ,  E h e  y e l l o l . ' t a i l .

lesder net,  sone-
a l o o g  t h e  n e t  i s
schoots suimning

about l0 n. I 'hen

c o n s  r  r u c t e d  o f  s t r a w  n e t t i n B
sonel ines escape through the
o f  a p p r o a c h  i n g  n e t t i n g ,  n i g h t

5 .1

l f  i n  l a r g e  s c h o o l s ,  s a r d i n e s  m o v e  a l o n g  t h e
l ines at sone distance from i t .  The distance swun
Seneral l t  gleater i f  the current is against then.
offshore near the surface move doeo irnnediat€ty to
they encounter the leader net.

5 . 2  Y e l l o 0 r a i l

Large schools general ly move more slolr ly lhan slnalL ones
b e f o r e  t h e y  r e a c h  E h e  L e a d e r  o e t .  l f  t h e  s c h o o l s  e r l c o u n E e r  r e e f s  o r
e n c h o r e  r o p e s  t h e y  s i n k  a n d  s w i m  d e e p € r  t h s n  u s u a t .  O b s e r v a t i o n s  f r o m
t h e  t o p s  o f  h i l  I s  n e a r  t h e  t r a p  n e t  h a v e  s h o w n  t h a t  s f t e r  a  s c h o o l
meets the leader oet i t  swins along ia keeping about 15 m. a'ray fron
lhe net,  then suddenly sinks dot 'n before reaching the no'r th of the net
a t  a  d i s t a n c e  o f  7 0  t o  1 5 0  m .  f r o n  i t .

5.3 other behaviour

Schools of f ish rhen fr ightened by other f ish may s{ in through
the meshes of the leader net whi le snel l  f ish may even pass back and
forth througb the neshes. Schools of the sane species on ei ther side
of the net nay pess lhrough to join each other.  A large school
epproeching the leader net canoot alrays change direct ion suff ic ient ly
repidly to take up a paral lel  course and sone f ish may pess through
the neshes. the remeinder of the school,  af ter soEe disor ientat ion,
ei l l  f inal ly srr in through the Deshes and join up again. Schools of
tuna may pass in ei ther direct ion along the lead€r net l th i le sardine
rcbools usual ly Bo one wey,

S c h o o l s  o f  f i s h  a f t e r  e n t e r i n g  a  t r a p  n e t  d i s p e r s e  i n t o
s n a l l e r  s c h o o l s .  T h i s  m a y  r e d ' r c e  t h e  e s c a p e  r a E e  f r o m  t h e  n e t .

d i s t a n c e  o f  I  t o  1 . 5  m .  a n d  r a r e l y  p a s s  t h r o u g h  t h e  m e s h e s

S a I n o n  f i s h e r m e n  u s e  L e a d e r  n e c s  o f  c o t t o n  o r  m a n i l a  t t r i n e
e i t h  a  s n a l l  r n e s h .  T h €  t i s h  s \ r i m  c l o s e  t o  t h e  n e c  s n d  o c c a s i o n a l t y
b e c o m e  e n m e s h e d .  H o w e v e r ,  w i t h  a  n e l  o f  s t r a t n  n a t e r i a l .  w i t h  5  t o  8
rnn. diameEer t l r ine and l0 cm. nesh the schools nove alonq i t  st  dl
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Teble 12. Relat ive value of catch in di f ferent bag net posi t iong

Kinds
o f

f  i sh

Net A Net B

P o s i  E i o n  o t  b a g I I I I I I IV I I I IV

Bream
Nunber of cetch (rat io)

Anount of cetch (rat io)
I
I

2 .45
3 .  t 0

2 ,45
3 .50

1

t 1 .8
.1 .6
1 .8

I
I

Perch
Nurober of catch ( rat io)
Anouat of cetch (rat io)

I
I 4 . 0

3 .2
4 .0

I
I

L .7
2 .O

t .7
2 .O

I
I

F  I a t Nunber of cetch (rat io)

Anount of catch (raEio)
I 3 .8 I 2.2 2 .2 I

I

Shed Anount of cetcb (raEio) 2.5 2 .5 I

Creb Amount of catch (rat io) I 0.6 0 .6 I 3.4 3 .4 I

Cutt le A$ouot of catch (rat io) I

l lorse rackerel  general l9 move at 5 to 20 m. froE the net st  a
depth of ebout l0 n; of  about half  the f ish observed, 30 per ceot
passed into the nouth of the trap net end 20 per cent seen out a8r in.
The swinf i iog speed varied fron 0.1 to 0.55 E/sec (everage 0.27 B/sec)
enter ing the net and frotn 0.05 to 0,35 n/sec (average 0,20 tn/sec) nhen
esinming ou!.

5 . 4 !9!s!!sc--P9si!:9!9-i!-!s

About 4,000 smal l  bag nets or rr t tasu-ami" are now operated
along the coast of Jspan, l . t iyamoto (1954) plotted the posit ion of
c a p t u r e  o f  f i s h  w i t h i n  t h e s e  n e t s .  T h e s e  a r e  s h o e n  i n  T e b l e  1 2 ,  t h e
results indicaEe thst more f ish oere causht on the seaward sid€.
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T a b l e  1 3 .  R e l a t i v e  v a l u e  o f  c a t c h
mater ials

of f ish in net8 of di f fereo!

ll
tz
tg
t:

Ptr. oI "n8o.nl" n.lr 8.d lor.ip.rlh.nl'

PIen of 'hssu-ami" nets used for exp€rinents

5.5 Colour of bag nets

l t iyanoto also used nater ials such as corton, nylon aod cremona
for bag nets. The relat iv€ catch qi th these nets is shoen in Table 13.
The coas!al  f ish such es breem, perch, shsd, yel lowtei l  and f let f ish
eeie laken better by the l ighter coloured nets end nocEurnel species
auch es the e€l end sharp-toothed eel by darker nets.  Crab and shrinp
l 'ere not af fected.

Bag oet and colour Bream P e r c h Shad
F  l a t -
f  i s h

Sharp-
tooth
e e 1

Cotton tarred
(  b l a c k )

Cotton cutched
( brorrn)

Crenona cutched
(brorn)

Crenona (rhi te)
Nylon ( lJhi te)
N y l o n  ( b l u e )

I

2 . 1

2 .6
3. t
4 .2

I

I

t . 5
2 .4
2 .8

I

1 .3
1 .4

I

2 .4
2 .4

I

0 .  l 7
0 .  l 7

I

0 .  l 7
0 .  t 7



. TISMRY OCGAXOCRAMY

1. OCEANOGRAPIIY AND }TARINE FISHERIES

Dairy farming, breeding of l ivestock and poultry hugbandry are
beidg developed aI1 over the world.  Mai ine f ishery hee eleo e greet
role to play in thi .s develoFtreat .  I t  is rorthwhi le to Eqke every
effor!  to increase the effect iveness of the narine f isberies, s ince
the seas ca(r produce, at least lheoret ical ly,  enough aoinal protein to
cover the vi tal  need of a t 'or ld populat ion ten t ines lerger than the
present populat ion. Here the sord ' r theoreEicql ly" refer!  to tro
n ' 6 . r i . . r  n ^ i  n r . .

( l) f tre sea producca nust be preserved in en eppropriate !ray,
that is, r i thout d&raging their signif icant proteins.

(2) t t  is necessery to str ive for an even distr ibut ioo of the
said sea products al l  over the wor1d, especial ly to the are.s
present ly short  of  animal protein.

The sea products are used msi.nly as food for humane, Hoeever,
especial ly in indust l ia l ized countr ies, more and nore f ishneal is lsed
in feed for poultry and catt le.  Ihis is reasonable product use, since
lhe ani l la l  protein renains in the Eeat of poul l ry and catt le.  On the
other hand, the use of f ish as fert i l izer means rraste.

The effect iveoess of the narine f isheries i r  increasing,
However,  too great a port ion of this product ion is used to add variety
to the diet of  the I{eI l - fed nat ions. Because of this uneveo distr ibu-
t ion and consumption of sea food, the need for eddit ional animal
protein from the se€ f isheries i r i1 l  renain larg€r then en even
distr ibut ion would imp1y.

l{hether for the benef i t  of  the nat ioas r i thout an adequete
aninal protein diet or in the interests of the eel l - fed nat ione, i t  is
r teceasary !o make the 9or1d f isheries not only:
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rat ional ss far as the econornic yield is conceroed, but
a l s o

appropriate frorn the point of  v iet  of  f ish popula-
dynanica.

(a) the f isheries nay be coosidered econonicel ly rat ional i f
they are conducted in, .  such a way as to ensure the maxinuo product ion
o f  f i s h  o f  t h e  h i g h e s t  p o s s i b l e  q u a l i t y ,  i n  a  f o r m  $ h i c h  c a n  b e
marketed ei th minirnurn expense because of the nininutr  .expenditure of

t ion
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effort  aod mater is l  involved, This means, among other things '  thet
one has to know lrhere, \ rhen and hon to oiganize the f isheries. This
actual ly leads the f isherman and his advisors to several  pract ical
problems, the basic ones beingr I tow to f ind the largest f ieh concentra-
l ions? And hot{ can f ish be caught si th rnininum expenditure of ef fort
end nonetary resources?

(b) I t  rould be rash to consider the tasks and potent ials of
f ishery oceanography i . ' i thout taking into account populat ioo dlm&ic6,
the knowledae of which provides the cont inui ty of f isheries ni th a
s o l i d  b a s i s ,  U o d e r  n a t u r a l  c o n d i t i o n s  ( r i g .  I 4 8 ) ,  a s s u m i n g  t h a t  a
dynarnic equi l ibr ium has been reached, a1l increnents to the stock by
grorth and recrui ts are balanced by losses due to natural  nortel i ty.
t r i s h e r y  c a u s e s  a d d i t i o n a l  l o s s e s .  F i s h i n g  w i l l  r e s u l t  i n  a  s h i f l  o f
the age composit ion of lhe f ish caught totards younger specimens. thus
a nen stage of equi l ibr ium of the usable stock must be reached in sPite
of the f ishing. One of the central  goals in al l  f ishery naoagement is
to f ind the stage of dynanic equi l ibrum, bet$een the four f lctora
affect ing the usable stock, which l t i r l  e ive the rnaxinum yie1d.

cRowTH ------{>

RECRUITS ----) NATURAL
DEATHS

GRowTE --------t

RECRUTTS ----f

YIELD

NATURAL
DEATHS

F i g .  1 4 8  U p p e r  p a r t :  d F a m i c  e q u i r i b r i u m  o f  t h e  u s a b l e  f i s h  s t o c k
under r latural  condit ions. Lower part :  ef fect of  f ishing
upon the dynamic equi l ibr iurn.

P o t e n t i a l  e x t i n c t i o n  o f  t h e  s t o c k  i s  r e a c h e d  i f  t h e  s p e c i m e n g
which are capable of reproducing under average condit ions cannot ensure
the maintenance of the stock- Every educated f isherDan nust be
i o t e r e s t e d  n o t  o n l y  i n  r h e  i m e d i a t e  y i e l d  o f  h i s  o r n  e f f o r t e ,  b u t  a l s o
in the conservat ion aspect of f ishery. I te must be vary lest the real ly
valuable species are caught to such an exEent as lo pennit  the
d o n i n a n c e  o f  v a l u e l e s s  f i s h .

USABLE

STOCK

USABLE

STOCK
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Science can assist  and supporc rhe f isherman in var ious ways.
In the ceneral  Scient i f ic Frame\dork for World Ocean Srudy, recenrly
prepared for the Intergovernrnenral  Oceanographic Comission by rhe
Scienl i . f ic Comrit tee on Oceanic Research of the InternaEionel Counci l
o f  S c i e n t i f i c  U n i o n s ,  t h e r e  i s  a  s i p n i f i c a n r  s r a r e B e n r  o n  r h i s
s u b i e c t :

l , l a r i n e  s c i e n c e  s u p p o r t i n g  t h e  m a r i n e  f i s h e r i e s  i s  o f  d i r e c r
econonic value in t \ ro way3:

( l )  F o r  t h o s e  f i s h  p o p u l : t i o n s  b e i n g  s u b s r a n t i a l l y  e x p l o i t e d ,
i t  c a n  p r o v i d e  b o t h  t h e  b a s i s  o f  m o r e  e f f i c i e n r  c a t c h i n g  o p e r a t i o n s ,
a n d  t h e  b a s i s  o f  m a i n t a i n i n g  c h e  p o p u l a c i o n s  a c  t e v e t s  w h i c h  w i l l
produce maximuin yields year after year,----Wirh rhe rapid increase of
t h e  w o r l d ' s  f i s h e r i e s ,  a d d i t i o n a l  f i s h  p o p u l a r i o n s  a r e  b e i n g  u t i t i z e d
to the poir t  l ,here such conservat ion nanaSenenr, based on scient i f ic
unders tand ing, is required.

( 2 )  F o r  t h e  p o p u l a t i o n s  t h a t  a r e  l i r r l e  u s e d ,  o r  n o r  u s e d  a r
a 1 I ,  r e s e a r c h  o n  t h e i r  h a b i t s  a n d  t h e i r  r e a c r i o n s  t o  r h e  c h a n g i n a  c e s
can provide the basis for developing means to catch rhen cheaply,  so
t h a t  t h e y  c a n  b e  e x p l o i c e d  e c o n o e i c a l l y  i n  l a r g €  v o l u n e .  S u c h  t i r r l e -
u s e d  f i s h  s t o c k s  o c c u r  n o t  o n l y  i n  d i s t a n t  w a t e r s  b u t  a l s o  n e a r  E n e
c o a s t s  o f  n a j o r  f i s h i n g  n a t i o n s .

Physical  oceanography and narir ine neteorotogy, I . ,hich are
s c i e n t i f i c a l l y  c l o s e l y  r e l a t e d  t o  i t  a r e  a s s i s r i n e  d a r i n e  f i s h e r l e s
a l r e a d y  a n d  t h e  s i g n i f i c a n c e  o f  t h i s  a s s i s t a n c e  i s  b o u n d  r o  i n c r e a s e
i n  t h e  f u r o r e .  I n  t h e  p r a c r i c a l  t a s k s  a n d  i n  t h e  m o r e  s o p h i s t i c a t e d
p r o b l e m s  a s  w e l 1 ,  t h e  f i s h e r m a n  i s  c o n v i n c e d  r h a t  t h e  w e a t h e r  a n d  s e e
d o  a f f € c t  t h e  y i e l d  o f  h i s  f i s h i n g ,  I r  i s  o b v i o u s  r h a r  i n  E o s r
r e s p e c t s  t h e  c a s u a l  r e l a r i o n s h i p  b e r r e e n  e e a t h e r  a n d  f i s h  b e h a v i o u r ,
r e s u l t i n g  i n  a  g o o d  o r  p o o r  c a t c h ,  c a n o o r  b e  d i r e c t .  T h e  r r e a t  o c e a n
f i s h e r i e s  a r e  a f f e c t e d  b y  c h a n g e s  i n  r h e  o c e a n i c  c u r r e n r  ; y s r e m s ,  i n
the temperature distr ibut ion and in orher physicat and chernical
c o n d i t i o o s ,  a l l  t h e s e  b e i n g  l { e a t h e r - d e p e n d e n r .

On the basis of long experience, advanced ski t l  and good
luck, some f ishermen have learned how ro make inst incr ive use of rhe
c o r r e l a t i o n s ,  c a s u a l  o r  o t h e r w i s e ,  b e t l u e e n  w e a t h e r  s n d  f i s h  b e h a v r o u r .
But this is nol  enough. A11 f ishermen need to know how rhe ocears
f u n c t i o n ,  h o $  t h e  f o o d  w e b  i n  t h e n  i s  b u i 1 r ,  h o v  a l l  r h e  l i v i n g  r h i n g s
rn the oceans are l inked in their  reproducrion, aggregat ion and
n i g r a t i o n s  t o  t h e  o c e a n .  I o  t h e  i n r e r e s r  o f  o u r  f i s h e r n e n  a n d  o f  t h e
s t a r v i n g  n a t i o n s  l r e  n u s C  l e a r n  r o  u o d e r s r a n d  t h e  o c e a n  i r s e l f  r n  r r s
d y n & n i c  c o m p l e x i t i e s  a s  t h e  b a s i s  f o r  u n d e r s r a n d i n q  r h e  e v e n  n o r e
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ccrrplex processes of l i le going on io i t .  pract ical  predict ions for
f isheries cen be based upon such understanding only.  I t  iB only
because of the youth of rnar ine science thar Drof i teble relet ions
betseen physicat oceaoography and narine f istrery have nor yet beed
Dore nurerous. l levertheless, ,e have every reason to be opt ioist ic in
thi€ respect,  The f ishing iodusrry is already presenrina o.,  

" .g." .p r o b l a s  t o  t h e  n a r i n e  s c i e n t i s t s .

Ihe basic problems which at present confroot oceenogra!,hers
and Derine ecoloSisrs in this respect are, eccording to Ni.kolsky,

(2) those of f ish migrar ion and group behaviour,

Ihe dyasics of populat ions .nd biomass of f i rh stocks are
basical ly related ro rhe solut ion of such problel ls as the pr inciples
ehich govern the individual developnent of f ish, rheir  groeth and the
principles of intraepecif ic and interspecif ic relar iodships. I tus one
nay divide scheDatical ly basic f ish ecology into rhe fol losinS Ewo
groups (rhich are not ful ly independent) l

( l )  those of the dFanics of populat ions snd bionass of f ish
s t o c k s .  a n d

(l)  the fectors affect ing rhe individual developrenc of f i6h,
and

(2) the factors affect iog
beheviour.

their  nigret ions aod Sroup

the knorledge of both these factor groups is of great economic
signif icance. l lastery ov€r the factors of the f i rst  group ei l l  lead
to the fol  loeing echievements:

-  the inprovenent of forecasts of the yield of co|Lercial
f ishery, dost useful  for the successful  planning and adninistret ioo of
f i s h e r i e s .

-  the develoFnent of nethods of improving the product iv i ty of
the coi tuercial ly cetchable f ish and of increasing the value of rnar ine
f isheries products.

Ihe factors of rhe second group, that is,  those affect ing
the nigrat ions and group behaviour,  ere obviously related, according
to a statenenC by t{ ikolsky (1963),  to such problems as the protect ive
a o d  D i g r e t o r y  s i g n i f i c e n c e  o f  s h o a l i n g ,  t h €  b i o l o g i c e l  s i S n i f i c e n c e  o f
the noises enit ted by f ish, the role of var ious seose orcans end of
the behaviour of f ish, etc- Tte solur ion of these oroblos ie of
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inrporlance to the considerat ion of such pract ical  mette!s ae the
inprov€ment ot f ishery technological  nethods of searching for f ish
schools,  increasing the effect iveness of f ishing gear,  and the
develooment of ner means of caDture.

Sunmarizing this kind of reasoning
r e c e n t l y  g a v e  t h e  f o l l o s i n g  u s e f u l  d e f i n i i i o n :

a FAO $orking group

"Fishery oceanography is the study of the l iv ing resources of
the sea, usinB those aspectB of oceanography ( includiDg roarlne
biorogy, phy6ical  oc€anographt,  marine chenistry,  ner i t ine ineteoro-
Iogy, and Darine geology) thst af fect thei !  abundance, avai labi l i ty
e n d  e x p l o i t a t i o n ,

FISH AND THEIR ENVIRONT,IENT

lJe have to base our consideral io.  upon the unity of an
organisn aod i ts environment,  s ince the dynanics of the abundance of a
epecies is the result  of  rhe inreract ion betreen the organisns and
t h € i r  e n v i r o n n € n t  ( F i g ,  1 4 9 ,  A ) ,  B e t r e € n  l h e m  t h e r e  d o e s  n o t  e * i s t  a
stabl€ balance, since the environrnental  factors are bound to vary, and
gince the adapt ive propert ies of the organist ls also f luctuate. l t  ig
alssys importani to renenber that the ecological  approaches nust be
b a s e d  u p o n  p h y s i o l o g i c a l l y  c o ( r e c t  p r e n i s e s ,  A s  e n p h a s i z e d  b y
Nikolsky arnong others, the form, the funct ion and the node of I i fe of
ao organisn are inseparably related. Therefore, the study of the mode
of l i fe of the organisn is only possible i f  i t  is based upon a knoe-
I e d g e  o f  i t s  s t r u c E u r e  a n d  t h e  f u n c t i o n  o f  i t s  o r g a n s ,  t h a t  i s ,  u p o n
i t s  p h y s i o l o g y .

The environment cons ists of:

( I )  b i o l i c  a n d

( 2 )  a b i o t i c  o r  " p h y s i c a l "  i n t e r r e l a t i o n s h i p s

The ext rene ly var iable
e i t h e r  i n t e r s p e c  i  f i c ,  t i k e  t h e

P r e d a t o r s ,  p a r a s  i t e s ,  e t c .  ,  o r
ships beteeen 6pecinens of the

b i o t i c  i n t e r r e l a t i o n s h i p s  a g e i n  a r e
r e l a t . i o n s h i p s  e i t h  f o o d  o r g a n i . s o s ,

i o t r a s p e c  i  f  i c ,  t h a t  i s ,  i n E e r r e l e t i o n -
sane age, nales, parentg and descen-

Our f igu(e shotrs hos lhe physicat interrelat ionships consis!
o f  n u m e r o u s  f a c t o r s ,  w h i c h  w e  s h a l l  d € a l  w i t h  i n  d e t a i l .

The connect ion between an organisn and any part icular
component of i ls environEent is never isolated fron the connect ions
rr i th other €nvironnenlaL conponents. This cornptexi ty of the causes and



th€ir  ef fects make6 !h€ iovest iSat ion of the relat ionships betreen the
enviroom€nt and the orgsnisn ( the f ish) nost di f f icul t .  FurtherDote,
the €ffect of the eovironoental facrors always depends upon the condi-
t ioo of the f ish as sel l ,  that is,  upon rhe slate of ratur i ty of i ts
goneds, upon i ts state of nourishnent,  upon i ts fat  content,  etc.
( F i 8 .  r 4 9 ,  B ) .

ln spi te of this actual conplexi ty of the interrelat iooships,
the ecologisl  is in real i ty f requeot ly forced to iovest igeEe -for the
noat part  separatel) '  the var ious environmentel  factors, ei th their
effects,  instead of approachinS al l  the factors and their  ef f€cls
I ioul taoeousLy. one ahays has to bear in nind that this 6epera! iod
is unreal ist ic and subject ive. l leverEheless, this approsch is often
the only pract ical  one aod, fortunately,  io 6pite of i ts l imitat ions
r e l e ! i v e l y  s u c c e e s f u L  i n  m a n y  c E s e s .

Fig. 149 A. ab@\re: the organi6n and i ts enviroonent.
B. belog: the effect of  the €rwiro.hental
facrors subject to the coddit ion of the organisn,
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Let us noe reEurn to rhe abior ic or physical  environnental
f a c t o r s .  T h e i r  s i g n i f i c a n c e  o n  r h e  l i f e  o f  f i s h  a n d  o t h e r  E a r r n e
organisrns is enornous. This neans rhac the probtens rout inely deslr
with in the fr€rnework of physical  oceanography are fund&ne;te1 to
f ishery biology. this is an establ ished facr ,  regaral less of rhe
d i f f i c u t t i e s  e n c o u n t e r e d  i n  r h e  p r a c t i c a l  a p p l i c a t i o n  ; f  t h e  r e s u l r s .

3 .

The

(r)

ENVIRONMENTAL FACTORS

3. I !:c!!

I t  i s  l o g i c a l  r o  s t € r r  t h e  c o n s i d e r a r i o n  o f  p h y s i c a l  e n v r r o n _
n e n t e l  f a c t o r s  e i E h  t h e  l i g h r ,  w h i c h  p l a y s  a  v e r y  g r e a r  d i r e c t  r o l e  i n
the l i fe and in the behaviour of f ish.

i n c  i d e n t a l  l i g h t ,  a f f e c t e d  a t
s u s p e n d e d  p a r t i c l e s  i n  t h e  w a C e r ,

u p o n  t h e  c o n d i t i o n s  o f  h u n c i n s
orrentale thenselves by neans of

d i  f f e r e n t  d e p t h s  b y  t h e
p r o d  u c e s  i t s  e f f e c t :

for food in f ish rr i '  ich
the visual organs, and

( 2 )  u p o n  t h e  c o n d i r i o n s  f o r  p r o r e c t i o n  f r o t n  p r e d a r o r s .

I t  appears frorn var ious observarions snd experinenrs that
e v e r y  a p e c r e s  h a s  a  p a r t i c u l a r  o p t i n u m  l i g h t  i o r e n s i t y  a t  o h i c h
act iv i ty is at  a raxinun, The diurnal cycle in the behaviour of f ish
i s  r e l a t e d  t o  t h e  d e g r e e  o f  n a r i n e  i l l u m i n a t i o n ,  a s  w e  s h s t l  s e e  l a r e r
on. the annual cycl€ of l ight inreosity determines to sorne extenE rhe
maturat ion of the gonads and rhe changes in the n€tabol ism of the
f i s h ,

F o r  n o s t  f i s h  l i g h t  i s  a n  e s s e n c i a t  d i r € c t  e n v i r o n n e n t a l
factor,  not to speak of rhe signi f icance of t ighr in connecrion ei th
the pr imary producriv i ty of the sea. Furrhernore, the aoount of
i n c i d e n t a l  l i g h t  i s  m o r e  o r  t e s s  d i r e c r t y  r e t a r e d  r o  r h e  t e n p e r a t u r e ,
s h i c h  f o r  i t s  p a r t  p l a y s  t h e  r o l e  o f  a  d o n i n a n t  e n v i r o n r n e n t a l  f a c r o r .

3 , 2  T e n p e r a t u r e

T e n p e r a t u r e  a f f e c r s  t h e  f i s h  b o t h  i n d i r e c t l y  a n d  d i r e c r l y  i o
nunerous eays. In this context one has to observe thar rhe body
t e m p e r a t u r e  o f  m o s t  f i s h  d i f f e r s  f r o m  r h a t  o f  E h e  s u r r o u n d i n g  i r a t e r  b i
not more than loC. Therefoie rhey nusr be affecred by rhe changing
temperatures of their  environnenr more rhan honothe,nal animals. This
f a c t  n a o i f e s t s  i r s e l f  i n  t h e  n e r a b o l i c  r a r e ,  s h i c h  m u s r  b e  c l o s e l y
c o r r e l a t e d  e i r h  r h e  c h a n g e s  o f  r h e  s u r r o u n d i n g  r e r D p e r a t u r e ,  T h i s  a l s o
expleins how a chaoge in rater renperarure frequenrly acrs as a
s t i n u l u s  t o  t h e  o n s e t  o f  s p a v m i n g  a n d  m i g r a r i o n .
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Especial ly the stenothermal f ish, nhich are adepted to a
narroe raoge of temperature f luctuat ions only,  ere ser iously sf fected
by tqrperature chenges, e,9.,  the mortal i l i€s of cold-eeter f ish ney
b y  c e u s e d  d i r e c t l y  b y  r i s i n g  t e m p e r a t u r e s ,  e l t h o u g h  u s u e l l y  E n e
tedpereture causes the nortal i ty indirect ly,  act inS through changes in
the oxygen content of npper i 'aters and so changing the respiretory
condit ions. Simi lar ly,  tenperature changes also br ing about chanSes
in the degree of toxici ty of var ious substances to the f ish. For
iostance, the higher the cemperature of reater,  the gtronger Ehe toxic
e f f e c t  o f  C O 2  d i s s o l v e d  i n  s e a  s a t e r .

t{ear ly eI l  f ish species seeo to have specif ic opt iouo tenpera-
tu.es shich they prefer,  provided thet the t€nperature iB not acciden-
tal ly connected t ' i th sone adverse factors. one has to remember that
f ish sesrch for and select a certain opl imun combinat ion of physical
aod biot ic coodit ions io the environnent,  therefore, in spi te of i ts
great gigoi f icaoce, temperature alone is not always the only deci3ive
f a c t o r .

A further coinpl icet ion is brought about by the fact that the
environnental  requirenents chaoge during the var ious stages of growth
snd even seasonel ly,  e.g.,  the opt imuD spasning tenperature of the
A t l a n E i c  h e r r i n g  i s  i n  s p r i n g  5 . 5  t  2 . 8 o C  a n d  i n  a u t u m  1 1 . 2  !  2 . l o c .
Wilh e thorough knowledge of these opt inulr  teinperatures, IJ i tb their
l imitB end f luctuat ions, lorecasts of tenperature distr ibu! ions can be
used for predict ing the seasooal abundance of catchable stocks.

the teinperalure range rhich a f ish species prefers cen be
c o n s i d e r e d  t o  a  c e r t a i n  e x t e o t  a  s p e c i e s  c h a r a c t e r i s t i c .  t h e  f i s h  o f
arct ic and antarct ic raters have evolved a certain type of netabol ion
thich enables them to feed successful ly at  very lolJ temperstures. lhe
act iv i ty of these f ish decreasei i f  the teinperature r ises to
eicept iooal valuea. On the other hand, i f  the tenperature drops truch
belon the opt inun, the feeding rate of the Balt ic herr ing is reduced
a b r u p t l y ,  a s  s h o $ n  b y  N i k o l s j e v  ( 1 9 5 8 )  ( r i g .  1 5 0 ) .

Concerning the apparent aod indirect ef fects of tenperature
one should observe, anong other thingg, that the cooceotret ion of the
food of the f ish is,  one way or another,  temperature-dependent,  $hich
in eome casee makes lhe detenninat ior of  the actual opt imuln
taDerature for a f ish nost comDlicated.
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Fig. 150 The percentage ot feeding BaIt ic herr ing during
ni ld ard severe winters (sf ter Nikolajev'  1985)

The development of the eggs is undoubtedly the oost cr i l icel
per iod in th€ l i fe history of f ish, because this is l then they are most
g t r o n g l y  i n f l u e n c e d ,  d i r e c t l y  a n d  i n d i r e c t l y ,  b y  P h y s i c a l  c o n d i i i o n s '
Tenperature direct ly inf luences the rate of develoPnent of the eg8€
(and, by the vayr in conjuoct ion tai th saLini ty '  l t i l l  a lso determine
the eater density,  ehich affects the buoyancy of the pelagic eggs).
The leogth of t ime taken for the incubat ion of eggs dePends direcl ly
upon the teEperaEure oI lhe environmeot (Fie. f5l) ;  ss shosn by the
f o l l o e i n g  e o p i r  i c a  I  e q u a t i o n s :

laerr i-n9 (CLWea harengua) |

T = 4 + 44.7e-o.167\)

?Ad (Gadus callarias ) l

T  =  7  +  30 ,3e -0 .2 t5v

Japanese 6ardine ( Satdina nelanostica):

T  =  0 .5  1  26 .g . -0 '  I 59v
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Fig. I5l  lncubat ion pel iods of herr ing, cod and Jepanese
aafdilre eggs ea fuoctioos of sater tenpersture.

rhere v stends for lhe teBpereture and T for the tine in days.
Obviously,  tbe length of larval  l i fe nust of ten be sioi ler ly teleted
to the raler tempereture.

l t  is gen€relLy eaBumed that the strength of a yeer-cle63 of a
f i3h apecies frequent ly depends upon the f i r6t  day€ of l i fe or eveo of
th€ first hotrs efcer sparning or efter hatching. Actuslly, very
I i t t le is knosn abou! the physiology and .ssociet€d €cological
requireo€nt!  of  the vert  young f ish, Neverthele€s, ooe may observe
that lh€ survival  raEio of f ish fry depeods upoo:

( I )  t h e  n o ! ! a l i t y  d u e  t o  b i o l o g i c e l  c a u e e s ,  a n d

(2) the nortal i ty due to physical  causes,

generql ly accepted ceuses, survival  eboln addit ion to lhese
deperlds upon

(3) the horizontal
edvective sater oov€m€n!3
siSnif icent for the survival
the yeer-cleaa.

trsnsport  of  f ish eg86 and fry,  ceused
end by turbulent diff$ion, r.hich
of f ish fry end thus for the strength

by
1 A

I t  is obvious that the fol lor ing approach€e eould feci l i tete
the predict  ion of rhe survivel  rate of the fry and of the lstet
strength of e given year-class:

2

I
Sardlne



(  a) t t re
spanning grounds

( b )  t h e
occupied by the

(  c )
and

(d)  a knoi . ' tedge of  the
t h e  f r y  o f  a  g i v e n  f i s h  s t o c k .
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fol  loving-up of the changes in tenperature in the

f o t l o t i n g - u p  o f  t h e  t e n p e r a t u r e  i n  t h e  r e g i o n  I a t e r
fry,  with

the fo1lo0ing-up of t h e  a v a i l a b i l i t y  o f  p l a n k t o n  f o o d ,

opt inun tenperature for survival  of

Again in this considerat ion the unique role of tenperature is
obvious. Actus1ly,  there are several  says in l 'h ich the teoperature
can inf luence the survival  of  f ish fry.  The oost inportant of  these
i s  p r o b a b l y  i l s  e f f e c t  o n  t h e  a v a i l a b i l i t y  o f  f o o d .  o b v i o u s l y  t h e
e v e i l a b i l i t y  o f  z o o p l a n k t o n  f o o d  s u i t s b l e  f o r  f r y  a t  t h e  a p p r o p r i a t e
t i n e  i s  r e l a t e d ,  n o t  o n l y  t o  c h e  a b u n d a o c e  o f  p h y t o p l a n k t o n ,  b u t  e l s o
to the reproduct ion period of adult  plankconic anit la ls,  $hich again i3
c o n t r o l  l e d  b v  t d D e r a t u r e .

the effect of  tenperature upon the rate of photosynthesi3 in
the sea must be pronounced even shen i t  is only indirect:  the ! 'eroer
t h e  r a t e r ,  t h e  f a s t e r  t h e  b a c t e r i a  a r e  a b l e  t o  r e n i n e r a l i z e  t h e  d e a d
o r S a n i c  n a t t e r  f o r  r e u s e  i n  p r i n a r y  p r o d u c E i o n .

The yields of nany of the najor sea f isheries are ' r idely
veriable fron year to year,  even from decade to decade. In a fet ,
c a s e s  t h e s e  c a n  b e  r e l a t e d  d i r e c t l y  t o  t h e  s t r e n g t h  o f  y e a r - c 1 a a s e s .
I n  s o n e  o t h e r  c a s e s ,  t h e s e  f l u c t u a t i o n s  a r e  c o r r e l a l e d  t o  l a r g e _ s c a 1 e
changes of the physical  condit ions in the sea .  . \nong these, the
seculer changes in the temperature affect the distr ibut ion of var io '-rs
species considerably.  The cod of the northern At lant ic is a good
exaple in this respeca: an increase in temperature seems to displace
the sparniog grounds northward.

T h e  l o n g - t e n n  c e m p e r a t u r e  € f f e c t  m a y  b e  i n  r e a l i t y  o n l y
a p p a r e n t .  T h e  c o d  c a t c h e s  o f  r h e  B a l t i c  S e a  i n c r e a s e d  r a p i d l y  e f t e r
1983 l{ i thout an analogous increase, say, in the neighbourins North
Sea. I tus the phenonenon cannot be explained as a result  of  the
rarning-up of the seas; the casual relat ionship was buch nore
c o n p l i c a t e d .  F i r s t  o f  a l l ,  B e  h a v e  t o  o b s e r v e  t h a t  i n  a  s e n s e  t h e
B a l t i c  S e a  i s  a n a l o g o u s  t o  a  f j o r d  w i t h  a  s i l 1 .  T h e  s c h e n a t i c  d r a w i n g
( r i g .  f 5 2 )  s h o l r s  h o w  t h e  s t a g n a n t  c o n d i t i o n s  f r e q u e n t l y  f o u n d  i n  t h e
d e e p e r  p a r t s  o f  a  f j o r d  n a ,  t e n p o r a r i l y  c e a s e  E o  e x i s t ,  T h e  o b 8 e r v e d
o a r r n i n g  o f  t h e  B a l t i c  \ r a t e r s  e a s  t h e  r e s u l t  o f  a n  i n t e n s i f i c a t i o n  o f
the atmospheric nean circulat ion, Lf i ich (as indicated by l leyer and
k l l e  ( t 9 5 0 )  a m o n g  o t h e r s )  r e s u l t e d  i n  1 9 3 7  i n  t h e  p l e n t i f u l



penetral ion of le93 di luted, nore sal ioe {ater into lhe ! |estern end
oouthern basins of the Belt ic Sea. This penetrat ing raler,  beiog
heavier than oolnal,  displaced the l iSht€r stagnant bottom eater of
the besin3, ei th result ing reut i l izet ion by photosynthesis of the
pho8phetes and other nutr ients stored there. At the 3eme t i .ne the
nei. ly arr ived oxySen-r ich raters led to e rapid iocrease ot the
berthos in the area. Both factors cootr ibuted to th€ heavy cod
catches of the fol loeing years. Furthermore, one has to observe that
the siDultaneous increaee io Ehe sal iniEy brought about a pemeneo!
increase in the stocks of Belt ic cod.

F i t . 152 The recovery from stagnant condit ioDs
l a n d l o c k e d  b a s i n .

i n  a  t y p i c a l



A l s o  t h e  s h a r p n e s s  o f
t ihuoua layer of temperelure,
layer had a broad bioloAical
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ihe thermocl ine, that is,  of  e discon-
and the thickness of the mixed surface
signif icsnce in et lesst two di f ferent

( l )  Because of the di f ference in deosity of th€ rherEocl io€,
siokinS organic derr i lus has e teodency to renain at least for e
shi ler fonniog a feeding layer for the zooplankton. Thus the. thernoc-
l ine becomes a layel nhere f i3h concenErste.

(2) In the tropical  seas, for insrance off  the eest cosst of
India, under certain circu[s!ances th€ thelnocl ine ie very steep and
the oxygen cootent of the water belo$ ir  €xtremely loe. In such
regions f ish ere plent i ful  only above the thermocl ine. The changes io
the deplh of the therrocl ine cause al terat ions in the concentret ions
and catchabi l i ty of  f ish in the su.face narer above Ehe lhermocl ioe.

? o

o l

t3t

Fi8. 153 The echograns and the vert ical  distr ibut ion of
tenperatures in the southern part  of  the Bothoieo
Sea in August 1956 (Sjobron, 196r).

ln this representat ion (Fig. 153) the sherpness of the
theroocl ine in the Balt ic Sea, as shosn by Sjoblom (t961),  is
indicrt€d by bethyEhernograph recordings, whi le the anount of l i fe is
sholrn by the simultsneous echograhs indicat ing echoes fro6 zooplenkton
atrd f ish. Th€ sharpness of the thernocl ine ver ies considerably,  thu€
also affect iog the f ish and other concentrat ions at the ther| !ocl ine,
es can be seen fron the presentetron,

' c 3  t o  5  r o

:IT *I;T

",tl: /'i
Ir lz

' c  5  t 0  t ! !  t o
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3.3 Sal ini ty end ospot ic preseure

The effect of  sal ini ty nust be recorded a1so. l te sal ini ty
veriet ions in the offshore areas are relet ively snalI  but in coastal
areea they are of considerable oegnitude due to runoff .  these
vsriet ions affect the osmotic regulat ion of f ish sod detetnine, r i th
the tenperature, the buoyancy of pelsgic eggs. Most f ish sre adspted
t o  1 i f €  i n  s o l u t i o n s  o f  a  r e l a t i v e l y  l i m i t e d  r a n g e  o f .  o s m o t i c
pressure. the eel l -knosn except ions to this rule are rhe sslmon and
t h e  e e l .

3 . 4  N u t r i e n t s

0o land (tr i8.  153. upper part)  there are quite a few factors
ehich 1tui t  the photoslmthesis and groeth of plents,  the dc,ninent ones
b e i n g :

i l  luminat ion

teEpereture of rhe surrounding sir ,

air  huoidi ty,

carbon dioxide in the air ,

t y p e  o f  t h e  s u b s t r a t u m ,  a n d

nutr ieots avai leble in the glound.

I t  could $,e11 b€ that nost of  lhese factor6 play € certain
role in the growth of estuarioe aod intert idal  plants.  In the open
sea only the &noLrnt of  l ight and nutr ienrs have to be taken into
e c c o u n t  ( F i g .  1 5 3 ,  l o w e r  p e r t ) .

Thus the avai labi l i ty of  nutr ients alone is the decisive
factor in the pr inary product ion of the oper sea, essuring that l ighr
i 3  p l e o t i f u l .  O r d i n a r i l y ,  t h e  n u t r i e n t s  a v e i l a b l e  i n  t h e  m i x e d
aurface layer ere rapidly exhausted: they are used up by the groir iog
phytoplankton and, f ioal ly,  they sre redoved fron the mixed surface
Iay€r by the deeCh and sinking of organiems. the local run-off  f rm
lhe r ivers may be a signi f icant fert i l iz ing factor bur only in the
€stuerine end coestal  eaters. I t rotreve!,  the large-scele renewsl of  the
nutr ients of the surface layer is possible only withio the franesork
of vert ical  mixing or upwel l ing from deeper layers.

In connect ion ei th the nutr ient3 one has to reneuber thet sone
trece netsls l ike i ron, menganese, copper,  z inc, cobalt  and molybdenu!
are coneidered inportant for the grooth process of marine orgaoisns.



3.5 Pri toary product ion

Nunerous efforts have been nade to relate Eeasurenentg of the
rate of pr inary product ion to the yield of f isheries. the success hes
been l in i ted because of the embiguity of rhe pr incipel nethod.
However,  the method r low seems beconing r ipe for st€ndardizat ion, as
irdiceted by Steenann-Nielsen, rhe ioventor of the nethod. Or|  the
other hend, as pointed ou! by Chapoao, the di f f icul ty ei th t \e thesis
of pr inary product iv i ty hes been that very careful  and long cont inued
studies have largely fai led to dedonBtrete any relat ionship beiseeo
the standing crop of phytoplankton and the avai lable stending crop of
hervestable f ish of any part icular ver i€ty io any part iculer erea.
A130, the quant i tat ive relat ion berween zooplankton and pelagic f igh
i s  v s l i d  o n l y  i n  v e r y  g e n e r a l  t e r m s ,  I n  s p i t e  o f  t h e s e  p o o r  r e s u l t s ,
the product ioo of organic matter by phytoplanklon nust be the basic
condit ion for the existence of otber forDs of l i fe in derine biotopes.
11tu3, there nust,  in general ,  be. a relat ion betseen the baeic organic
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produc! ion and the size of the populat ion of other narine olganrsos
that forn the loeer and even the higher l inks in the marine food
chsin. Theee relal ions sre often indirect,  over sev€ral  l ink€, end the
correlat ions ere di f f icul t  to trace because of t ime lags end transpor!
by oater oovenents.

The aquat ic organic cycle is shown schenat icel ly in Fig, 155.
I t  is necesssry to enphasize that th€ conc€pt of pr iEary proiuct iolr ,
correct a6 such, is f requent ly related to the concept of such s etepped
foodcycle, rhich is a very crude sinpt i f icat ion of the actusl  condi i ion,
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F i B .  1 5 5 .  B a s i c  s e c t i o n  o f  t h e  a q u a t i c  o r g a n i c  c y c l e .

3.6 Dissolved gases

The gases dissolved in sea water also have a profound inf luence
upod the wel l -being of f ish. Oxygen is a necessity for f ish, as for
al l  other aninals,  s ince they cannot l ive without a supply of oxygen in
their  blood to ensure their  f tetslbol is in.  e have already seen a diatran
showing hon the oxygen def ic i !  occurs in nany f jords, and simi lar ly in
the Balt ic ses, al though not as equal ly pronounced. Fig. 156 presente
schedat ical ly the distr ibut ion of dissolved oxygen in the botton eater
of the Balt ic Sea in May 1922, as shoirn by Schulz (1932).  Th€ large
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I i g .  1 5 6  D i s t r i b u t i o n  o f  d i s s o l v e d
near-bottom rraters of the
( s c m u I z ,  1 9 3 2 )

o x y 8 e n  ( n l / l )  i n  t h e
Balt ic sea i , i  l lay 1922

F i 8 .  1 5 7  D i s t r i b u t i o n  o f  b o t t o o  c o m u n i t i € s
( a s  r u m n a r i z € d  b y  z e n k e v i c h ,  I 9 5 3 ,
t i o o s  o f  v a r i o u s  a u t h o r s  ) .

i n  t h e  B a I t  i c  s e a
from the presenta-
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def ic i t  area east of  cot land, rhere even hydrogen sulphide has be€n
obs€rved during recent years, corresponds to the deep part  of  the
Belt ic proper.  Obviously,  both the bathyrctry aod the distr ibut ion of
di tsolved oxygen and sal ini ty ----besides lhe effecte of biot ic factors
----dake thenselves fel t  in the diEtr ibut ion of botton comrunity types,
ea preaented schenaEical ly by Zenkevich ( f963) (Fig. f57).

4. T.'ATER },IOVEMENTS

Previouely,  sotne of the physical ,  and abiot ic €nvironnentel
fectors effect ing the f ieb nere l isted. But one of the nost importent
is st i l l  rnissing, the ester i rovenenrs, ehich effect the f ieh and their
envi .ronnent in several  rays:

( l )  lhrough converging surface saters at current boundaries,

(2) through upeel l ing and connected diverging surface neters,

(3) in the form of passive tranepoit ,

(4) as a neans fo( or ier l lqt ion, for instance, io connect ion
I ' i th mi.gratory novel |ents,  and

(5) through the dispereion of concentraEions.

4.r !9s9!a!!E-ssss!g

l lheo the treogi, t ion zone betreen too rraler ,nqsses is beconidg
narroeer,  f rontog€oesis i9 said co take place as the result  of  coo-
vergi$g currents. Thie results in typical  current bounderies at the
aurfece, rhich are observed as:

-  accumulacion of f loat ing foam, debris,  etc. ,

-  current r iPa,

- ch.nge in the surface lenperature,

-  change in nater colour,

-  b6nds of caln aod rough sea, modif ied ravea and a confused
a e a i

-  t ' h i r l p o o l s ,

i  r  r e g u t a r  s t e e r i n 8  o f  s h i p s ,

-  dooet imes roaring noises, or

-  f o c .
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F i g ,  I 5 8  s h o w s  t h e  t e n p e r a t u r e s  a t  a  c o n v e r g e n c e  z o n e  i n  t h e
e q u a t o r i a l  P a c i f i c ,  a s  o b s e r v e d  b y  K n a u s s  ( 1 9 5 7 )

No phenonenon of the open ocean is so eagerly sought out by
p e l a g i c  f i s h e r n e n  a s  t h e  i n r e r f a c e s  b e r \ r e e o  w a t e r  n a s s e s ,  s i n c e  t h e
c o n v e r g e n c e s  c a u s e  a  c o n c e n t r a c i o n  o f  z o o p l a n k t o n ,  a  r e s u l t i n S
c o n c e n t r a t i o n  o f  f i s h  -  a n d  o f  f i s h e r m e n .  A t  t h e  s a m e  t i n e ,  n o
feaEure of the ocean is so changeable as to Iocat ion, sharpness and
p e r : s i s t e o c e  a s  t h e s e  i n t e r f a c e s ,  T h i s  f a c t ,  t o g e t h e r  c i t h  t h e  g r e a E
b i l o g i c a r  s i g n i f i c a n c e  o f  E h e s e  f r o n t s j  h a s  b r o u g h t  f i s h e r y  s c i e n t i s t s
a n d  o c e a n o g r a p h e r s  i n t o  c l o s e  c o L l a b o r a t i o n  i n  o a n y  f i s h i n g  a r e a 3 .

E x p e r i e n c e  h a s  s h o H n  t h a t  n a n y  p e l a g i c  f i 3 h ,  t h e n  f o l l o u i n g
t h e  c u r r e n t  b o u n d a ! i e s ,  t e n d  t o  c o n c e n t r a t e  i n  t h e  p o c k e t s  o f  t h e s e
b o u n d a r i e s ,  T h i s  f a c t  i s  u t i l i z e d ,  a c c o r d i n g  E o  B a r a l .  ( I 9 6 f ) ,  b y
t h e  N o r w e g i a n  a n d  R u s s i a n  h e r r i n g  f i s h e r i e s  ( I ' i g .  1 5 9 )  i n  t h e  n o r t h e r n
A t l a n t i c  a o d ,  a c c o r d i n g  t o  T e r a d a  ( r 9 5 9 ) ,  b y  t h e  J a p a n e s e  f i s h e r o e n
( F i g .  1 6 0 )  i n  t h e  n o r r h e r n  P a c i f i c ,

F i g ,  I 5 8  A n  e q u a c o r i a l  " f r o n t "  p L o t t e d  w i t h  n o  v e r t i c a L
€ x a g g e r a t i o n  ( a c c o r d i n g  t o  K n a u s s ,  I 9 5 7 ) ,
T e m p e r a t u r e s  a r e  g i v e n  i n  d e g r e e s  F a h r e n h e i c .

4 . 2  U p i , r e I I i n s  a n d  d i v e r s i n s  c u r r e n t s

U p w e l l i n g  b r i n g s  n u t r i e n t - r i c h  d e e p e r  w a E e r s  i n t o  t h e  e u p h o t i c
z o n e  a n d  c a u s e s  a  s t e p \ r i s e  i n v i g o r a t i o n  o f  t h e  w h o t e  f o o d  t e b  i n  t h e

B e c a u s e  o f  t h e  d i v e r g i n g  s u r f a c e  c u r r e n E s  t h e  o r g a n i s o s  a r e
u s u a l L y  n o t  s o  c o n c e n t r a t e d  a s  a t  t h e  c u r r e n t  b o u n d a r i e s ;  h o w e v e r ,  t h e
a r e a s  o f  h i g h e r  c o n c e n t r a t i o n  a r e  u s u a L l y  q u i t e  l a r g e .

U p t  e l  L i n g s  m o s t l y  o c c u r :

( a )  i n  t h e  e a s t e r n  p a r t s  o f  t h e  o c e a n s  a l o n g  t h e  c o a s t ,

( b )  i n  t h e  b o u n d a r y  z o n e s  o f  d i v e r g i n g  c u r r e o t s ,  a n d

( c )  i n  t h e  n i d d t €  o f  c y c l o n i c  e d d i e € .

\iv --: 'i-Y
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T h i s  6 o d e l  ( F i g .  L 6 l )  b y  H i d a k a  ( 1 9 5 4 ) ,  t a k e n  a s  s n  e x a m p l e ,
shot s hol,  a r€Lat ively steady aLongshore ,r ind of th€ tropics br ings
ebout an uPl el l . ing nechsnism. l loreover,  a permanent ocean current
e l o n g  l h e  c o n t i n e n E a l  s h e l f  o i l l  b r i n g  a b o u t  l i n i t e d  u p l ' e l l i n S  e v e n
ehen the horizontal  f lon is interrupted by outcropping iB lands or
cePea, or there the lJaterg dr i f t  ac!o99 subnarine r idged or banks.

There is ouch variat ion in upnel l ing io every place ihere
hes been studied so fer.  l t  is eost inportanr to expaod th€ study
the uFrel l iog areas to cover al l  oceans and seas.

I t  is very t tel l  kootn that,  e.8.,  on the l fest coest of Indie

uprel l ing Eey elso heve destruct ive effects.

( I)  i f  uprel t ing goes on in an erea r i th a sub-surface oxygen
def ic i l  layer belor e sharp and shal lor preBanen! thermocl io€, or

i r
o f

F ig .  159  D is t r i bu t i on
6 f  h , r r i n o  i n

( a c c o r d i n !  t o

of sea surface EemperaEure
t h e  n o r E h e r n  A t l a n t i c  i n
B a r a t ,  l 9 6 l  ) .

and schoo t  ing
June 1959



( 2 )  i t
been consuned by
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the botton waters '  f rom
t h e  o r g a n i c  s e d i n e n t s ,

w h i c h  t h e  d i s s o l v e d  o x Y g e o  h F s
r i s e  t o  t h e  s u r f a c e .

F i s .  1 6 0  J a p a n e s e  h i g h - s e a  f i s h i n g  a r e a  i n  t h e  z o n e  o f

t o ; s u e  I i k e  d i s t r i b u t i o n  o f  t e m p e r e t u r e  i n  n o r t h e r n
p a c i t i c  i n  J u I y  ( a c c o r d i n s  t o  T e r a d a ,  1 9 5 9 ) '

. ,r. -./ -r, -.,-

L.-_,.- // ;z<'__ <ts _

as induced by a rsind blowing Paral lel  to

,  i l l u s t r a t e d  b y  t h e  s t r e a n  l i n e s  i n  t h e

plane perpendicular to the coast ( l t idske,

Fig. l6 l  UPwel l ing
t h e  c o a s E
vert  ic al
1 9 5 4 ) .



g h e n  t h e  o x y g e n  d e f i c i t  l s y e r  ( F i g .  1 6 2 )  s t a r t s  r o  r i s e  e l o n g
the con! inental  shelf  ( l |e la end Laevastu, 196l) ,  ooing to th€ seasonql
stege of the phenom€non, sl l  the f ish end orher mobi le animqls digrete
in front of  i t  idto shel loe l 'ater or r is€ into the surface layer.
There is 6leays a zone io lhe shal loe oater ohere mixi .og by t id6l
curr€nts end savee keeps rhe eater aerated in spi te of the ! i3 ing
o x y g e n  d e f i c i t  l a y e r .  A  h i g h  c o n c e n t r e t i o n  o f  d e n e r s s l  f i s h  i s
Sethered at the seeeerd boundery of this coastal  zone, This bouddary
i6 not stet ic but f luctuates bsck and forth with the t ides and t ' i rh
the inteosity of upeel l ing, vart ing as a funcr ion of the tJ iods.
S€eward of the centre of the uplrel l iog area io the surfece eeters, a
,ooe of high pr ioary product ion is obselved, set in !rain by the
nutr ient-r ich uprel l ina lJeter,  At the sare r ime, honever,  lhere goes
o n  t h e  n o s E  6 t r i k i n g  d e s t r u c t i o n  a n d  d i s l o c e r i o n  o f  E h e  L i v i n g
otSeni3[s in the uater underneeth €s these bad sater coodit ioog,
c r e € p i n 8  i n  o v e r  t h €  c o n t i o e n i a l  s h e l f ,  d r i v e  a l I  n o b i l e  l i f e  s h e e d  o f
lhe! aod deacroy the i | lnobi- le forns of l i fe.
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of the oxygen nioimum

i . ! r t t l .  i . rG . ro i  i t i r o r r d t '

""i:.:'il":1.'il:,:'::' i$"

F i8 .  162 F i s h  b e h a v i o u r  i n  t h e  u p r e l t i o g
Layet elong the coast.



T h e  s e c o n d  t y p e  o f  d e s t r u c t i v e  u p i r e l l i n S  ( F i g .  1 6 3 )  c a n  b e
explained a6 fol loes (HeLa and Laevastu, f96l) .  Under normal r ind
condit ions the nater passes over lhe sedioends of rhe cont inental
shelf  rather quickly and the oxygen consumprion per unit  volume of
rrater is relat ively l in i ted. I lorever,  certain cessat ions of the
usuel ly nore ot I€ss steady upeel l in8 and nixing nay occur,  i f  lhe
IJeather is caln and the nixing by wave act ion therefote €uppreBsed.
Under th€se circunstances the $aEerj  noq, detained close to the botton,
is exhausted of oxygeo and becones stagnant.  The f ish, I 'h ic{r  ' rsual ly
feed around the outer edge of rhe normal upr 'el l iog ares, Eigrate
toeerda the coast dur ing the cessarion of rhe upirel l ing. l lhen the
uFfel l ing starts again, the bottom wat€r,  not i r  loe in oxyg€n, is
b r o u g h C  t o  t h e  a u r f a c e  r e l a t i v e l y  c l o s e  t o  t h €  s h o r e ,  w i t h  t h e
p o s s i b l e  r e s u l t  o f  m a s s  E o r t a l i t y  o f  f i s h .

- 281 -

rhl.! !r$ roy 0a cdrinr
t!.urh! .o:rl{rd ii'l Inlo

iur'rtn rh!!!.1 .r nrY.rrrn.

Fig. 163 Uprel l ing ei th o,(ygen consunpt ion clos€ to the bottom.

MIGRATIONS AND THEIR CAUSES

Schemat ical  ly,  the nigratory movements
d i v i d e d  i o t o :

of marine organis6s may

( a )  s e a s o n a l  n i g r a t i o n s ,

( b )  d i u r n a t  v e r t i c a l  m i g r a t i o n s ,  a n d

( c )  p r o t e c t i v e  m i g r a t i o n .

T h e  s e a s o n a l  m i g r a t i o n s ( F i g .  1 6 4 )  c o n s i s t  o f

( a l )  f e e d i n g  n i g r a t i o n s ,

( a 2 )  s p a r n i n g  m i g r a t i o n s ,  s n d

( a 3 )  o v e r r r i n t e r i n g  m i g r a t i o n s .
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In the ioterest of  f isheries the study of migrat ion Problemg
i s  o f  g r e a t  v a l u e ,  s i n c e  P r a c t i c a l l y  a l t  f i s h  n i g r a t e  i n  s h o a l s , - u h i c h

are ea; ier to catch ahan scattered f ish. t ' lhaE do $e knoe of f ish

niSrat ions?

(a) Fish embark on eeasonal nigrat ions under certaio def ini te

condit ioos, I i rst ly l .heo the state of the f ish i ts€1f (state of

nourishnen!,  fat  content,  state of gooads'  etc.  )  rdekes th€ star l

physiotogical ty aPPtopriate, and secondly ehen the envirof l rental

c h a n g e s  h a v e  r e a c h e d  a  s t a g e  n e c e s s i t a t i n g  n i g r a t i o n .

According to Nicolsky (1963),  " fotecast of  the hydroneleoro-

logical  condit i ias nakes i t  Possible to establ ish the t ine of

rpf. . rr . r ."  of  the Part icuLar hydrograPhic I 's ignsl" '  l ike a.droP or

r ise in ce.pert tnre'  a Part icular I ight intensi ty,  etc. ' ,  nhich setves

as the natural  st imulus, evoking in the f ish'  l {hich is prepared for

nigrat ion, a lespoose in lhe fornn of the migrat ion".  The Pr€ct ical
,r" i , re of s,rcn foiecasts is very gteat indeed for examPle'  Fig '  165

shoes a schematic disgraE of s€asonal niSrat ioos of helr ing and i ts

food on the Murman Banks (after uanEeufel) .  lo real i ty,  very l i t t le

is knoen eo far ebout the nigratory novements of f ish'

Grfr;inEl

11(o-ts-l

B

C ,/--f, 
--.-

tovrr0{,.d^rl
!-_.--l__,___/

I - Lttnt 4i'nn,

t r ig.  I64 Schenat ic Preseotat ion of the var ious tyPes of seasonal

m i g r a t i o n s .
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I t g .  I 6 5

@
S . l , e m e  o f  l r ' e  s e J s o n a l  F i g r d r  i o . s  o f  1 , . , r  i I t  r , . d  i L s  f o o J
( a a l a r u s  r n d  F u p h a , s i i d  o n  i l u , n a n  B a n k s  ( a f l e r  M a n L . u f F l ) .
L,  Celanus f innarchicus,  srages V-vrr ;  2 ,  Catdnus f inqarchiqus,
stages I - IV:  3,  aduLt  Ih\sanoessaj  4,  larval  fhysanoessd;  5,
h e r r i n g ;  6 ,  h i g h  p h y r o p t a n k t o n  c o n c e n t r a t i o n ;  7 ,  m l g r a c t o n s .

( b )  F i g .  1 6 6  s h o w s  h o n  t h e  d i u r n a l  v e r t i c a l  n i g r a t i o n e  o f
marine animaLs and coonected aggregat ions at certain levels are
d i f f e r e n t  f o r  d i f f e r e n t  f i s h  g r o u p s .  I n  g e n e r a l  l r e  n a y  s r a r e  r h a r :

-  L i g h t  u n d o u b t e d  l  y  p l a y s
o r  r e n t  a  t  i o n ,

-  T h e  d i u r o a l  v e r t i c a l  m i g r a t i o n s  o f  f i s h  a r e  E o  a  g r e a t
e x t e n t  f e e d i n g  n i g r a t  i o n s .

a  c o n s i d € r a b l e  r o l e  i n

"t' ,* rr
,1. -l'1,

.t, {
.l'c ,\ {-

F i g .  1 6 6  S c h e n a t  i c
v e r t  i c a  I

p r e s e n t a c i o n  o f  d i f f e r e n t  t y p e s  o f  d i u r n a l

$l
: t
\ -  I
j\i

\iI
ll.
tl' l l
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-  I , lost pe lagic f  ish r  ise
u s u a l l y  i n  s c h o o l s .  A f t e r  s u n s e t  i h e y
a n d  s i n k  b a c k  i n t o  d e e p e r  l a y e r s  b e f o r e

t o  t h e  s u r f a c e  b e f o r e  s u n s e t ,
d i s p e r s e  i n  t h e  $ a ! e r  c o l u n n

-  D e m e r s a L  f i s h  u s u a l L y  s p e n d  t h e  i r h o l e  d a y  o n  t h e
b o t t o n  b u t  r i s e  a n d  d i s p e r s e  i n  t h e  r a t e r  c o L u m . t  d u r i n g  t h e  n i g h l .

( c )  -  F i s h  a l s o  p e r f o r m  o c c a s i o n a l  n i g r a t o r y  E o v e n e n t s ,  f o t
i n s t a n c e  f r o m  c o a s t a l  a a t e r s  s t i r i e d  r i t h  b o t c o n  m u d  d u r i n B  s t o r n y
eeather or f roo bays vi th offshore wind and too sea-leveIs. Thes€
o o v e m e n t s  a r e  o f  a  p r o t e c t i v €  c h a r a c t e r ,

6. CONCLUSTONS

o u r  c o n s i d e r a t i o n s  h a v e  c e r t a i n l y  s h o x n  t h a t  t h e  a c l u a l
r € 1 a t  i o n s h i p s  b € t s e e n  r h e  o r g a n i s B :  t h e  f i s h  a n d  i t s  e n v i r o n D e n t  a r e
c o m p l i c a t e d .  l t  i s  u n l i k e L y  t h a t  i n  p r a c r i c e  a n y  f u l l - s c a t e  n u L t i p L e
c o r r e l a E i o n  m e t h o d  v r i L L  p r o v i d e  a  u s € f u l  n e a n 6  t o  n a s t e r  t h e  r e L a t i o n _
s h i p s  q u a n r i t a t i v e l y  a n d  t o  p r e d i c t  t h e i r  e f f e c t s -  T h e r e f o r e ,  i n s t e a d
o f  t h e  t r u e  r e l a t i o n s h i p  a n d  c o r r e c t  n o d e l s ,  s i n p L i f i c a t i o n s  a n d
s i n p l i f i e d  m o d e L s ,  m u s t  b e  u 6 e d .  A l  t h e  s a m e  t i m e ,  t h e  t r e a k o e s s  a n d
p i t f a l L s  o f  t h e  s i n p l i f i c a t i o n s  n u s t  b e  r e n e m b e r e d .

l n  t h e  i n t e r e s t s  o f  m a r i n e  f i s h e r i e s ,  p r o g r e s s i v e  s t e p s
torrards understanding the dynsnic behaviour of the ocean must be based
u p o n  t h €  s t u d y  o f  t h e  i n t e r a c t i o n s  b e t u e e n  a t n o s p h e r €  a n d  o c e a n .
F o l L o s i n e  r h e  i n s E i n c t i v e  t h i n k i n g  o f  e v e ! y  f i s h e r m a n ,  t h e  e f f e c t s  o f
anomalous phenoinena in the atmosphere are to be found in the sees and
t h e i r  f u r t h e r  e f f e c t s  i n  t h e  n a r i n e  b i o t a .  O n e  o f  t h e  p r a c t i c a l  8 0 ! l s
o f  p h y s i c a l  o c e a n o g r a p h y ,  a l s o  n e e d e d  f o r  m a r i n e  f i s h e r y ,  i s  t o
a c h i e v e  f r e q u e n l  s y n o p t  i c  p r e s e n E a t  i o n s  o f  o c e a n s  o r  o f  p a r t s  o f
them. The choice of paraneters for this purpose must be nade IJi th
g r e a t  c a r e .  F o r  i n s t a n c e ,  t h e  d e t e r m i n a t i o n s  o f  p r i r n a ! y  p r o d u c t i v i t y
w i t l  a l w € y s  b e  l o o  c o m p l i c a t e d  f o r  s y n o p t i c  p u r p o s e s ,  T h e  e a s i e s t
p a r a n e t e r  c o  o b s e r v e  i s  t e n p e r a t u r e ,  r h i c h  c a n  b e  r € c o r d e d  v i t h o u t
d i f f i c u L t y  b y  m e a n s  o f  t e L e m e t e r i n g  b u o y s  a n d ,  a s  f a r  a s  t h e  s € a
s u r f a c e  i s  c o n c e r n e d ,  a l s o  b y  s a t e L L i t e s .  T h e  s y s t e m a t i c  u s e  o f
s t a n d a r d i z e d  h y d r o g r a p h i c  s e c t i o o s  w i I I  c o n t r i b u t e  t o r a r d s  t h e  s a n e
g o a L ,  s y n o p t  i c  o c e a n o g r a p h y ,

l n  s p i t e  o f  r h e  g r e a t  n u m b e r  o f  € n v i r o n m e a t a l  f a c t o ! s
a f f e c t i n g  t h e  f i s h ,  t h e  u o i q u e  r o l e  o f  t e m p e r a t u r e  s h o u L d  h a v e  b e c o n e
o b v i o u s  f r o n  o u r  c o n s i d e r a r i o n s .  l n  o r d e r  t o  b e  a b l e  t o  p r e d i c t  t h e
p r e s e n c e  o f  f i s h ,  p L e n t i f \ r L  e n o u g h  f o r  p r o f i t a b L e  f i s h i n g ,  i n  a  g i v e n
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(1) the opt imu! temperaturea of al l  ecooonicel ly signi f icant
species must be knoro,

(2) a suff ic ient nunber of f requent hydrographical  and
neteorological  observat ions murt be msde to provide infornat ioo on
the locat ion of cr i ! ical  surface isotherns, and, furtheroore! orr  the
eress of sharp tenperature gradients, ort  the {ater pockets forned by
Eeandering eddies of the currents, eod on the depth and shatpness of
theiTocl ioes, aod

(3) changes in the hydrographical  condit ione nust be predict€d.

When the marine biologisEs and the oceanographers in co-opeia-
t ive r€searcb have f inal ly ascertained the relat iooships exist ing
belween changing environmental  condit ions and the behaviour of f i .Bh,
the oceanographers must conEinue to observe the environnent and espec-
iel ly i ls short  end longteftr  chenges. The results of this observat ional
eork, with the behaviour relat ions ascertained, r i l l  be used to mak€
the forecests needed by the f ish€ries of the ror1d. This has long been
the ul t inale gosl of  f ishery oceanography and the hope of f ishermen.
I t  is evident that science is nor moving ioto a nee era $here Chis goal
{ i l l  b e  n u c h  c l o s e r  t h a n  e v e r  b e f o r e .
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