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Shrirp and crab basket fishing

Date of practice \ 25-26 Match 
,

Fishing port ! Bunbe

Fishinq bost r ldoenkyo-maru ( '15 tons, 650.ps) 
'

Fishirq equip-nt ! 1) Portable 6ide toller

. 2) Hasami type hydr€ulic hauler (5 tons,

0 rneter/rninuie) (see Fig. 9)

J) Hydraulic rol le!

4) Subhydraulic rol ler

5) Remote cohtrol ler and

6) Stern hydraulic foller for crsb pot

. f iEhing operation.

t{der of fieherEn ! Jhree persons (one captain and t}ro cre{)

Fishing geer conatruction3 (see Fig, 1-2)

Ihe gear consists of bdsket, buoy l ine with chsin' nain l ine

snd branch l ine. Length of the buoi l ine is epproxinately 1.5 t iDes

the depth and interval between e€ch b66ket depending on the length of

the boat ond 6peed cspacity of the hydraulic rol lers, (gee Fig. 1-2)

Fidhing ground

the fishinq qround is located in the continental shelf area of

Saksni 8ay and fokyo Bay at a depth range of 150-1'000 netera, (see

F ig .  l )
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Akas€ shrimp

Eotan shrinp

Ibara crab

Esoibara cr6b

(Nephrops jcponiarc)

( Pandalua nipp onene i a )
(Lithodes aequispina)
( Paealoni s truLti spina )

200-250 m*

100-400 m*

550-650 m*

650-1 '000 n*

Fiahir4 Fthod

'1. Bait

a) Shrinp basket : one or tr{o pieces of serdine is put in the

bait container (stainless steel, Hi-6ex, or

Synthetic net, depending on the weit ing t ime

in the sea)

b) Crab basket : Two pieces of yel low tai l  tuna and s€rdine

head vlhich are put in separate bait con-

ta ine rs .  (See  F ig ,  4 )

2. Hauling : There are t| lo types of pot f ishinq qear, with o! nith-

out buoy l ine, this is because in some sreas such as

. Tokyo Bay, so buoy l ines aae a danger to trovell ing

vessel. In the case of no buoy l ine, the hooking search

line method is used for hauling the gear. (See Fj.g. 5)

In nornal operations, the buoy l ine lr i l . l  be picked up

and passed through a protable aide rol]er end Hasemi

hEUIer, respectively. The poDtable side rol ler has a

remote cont.ol ler (see Fig. 7), so lrhi le the besket is

being hauled, fishernen can chenge the bait coastline

and the.i.  catch $iII  be selected. (See Fiq. 10). For

shrimp besket f ishing, the gesa can be arranged on the

fore deck but the crab basket f ishinq 9e6r need6 mdae

6pace, ao these are €rranqed on the stern deck.

+ Refer8 to "Deep sea crab & shrj.mp basket Fishery in Nagai",

I ' l r .  I ' lotoki Fuji i ,  KIFTC,



J . Shoot ing The buoy is shot and fol lowed by a f loaL l ine which

is attached by a chain, Lhen each basket is thrown in

one  by  one  un t i l  one  un i t  i s  f i n i shed .  The  wa iL ing

t ime  i s  epp rox rma te l y  one  week .

Discussion

The  hau l i ng ,  i s  i n f l uenced  by  speed ,  d i rec t i on  oF  v { i nd ,  and

current. By using a Hasarni hydraulic hauler snd portable side rol ler,

t hey  can  hau l  t he  baske ls  f f om bo th  s ides  o f  t he  boa t ,  ( see  F ig .8 ) .

Fo r  t he  cos ts  expenses  and  p r i ce  o f  t he  ca tch ,  see  Tab le  l - 2 ,  Deep

see pot f ishing is not inf luenced by season, weather condit ions, or

confl ict with other types of f ishing qears and the anount of catch rs

easy  to  con t ro l .



Crab pot fishing ge6r consttuction.
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Fig .  2  Shr imp fiehing qeer
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F ig .  4 f o r  S a r d i n e

the cfab pDl

(  l e f t  )

I  i sh i  ng

Shows the seperaLed

and Yel Iow f in tLln6

g e a r .

ba i t  con ta ine rs

head  ( r i qh t )  i n
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\

l ine method for haul inq the non-Float

7/d
Hooking search

I i ne  un i t .
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Fig. 6 Shooting and heuling of shriop pot f ishing operation

(' l  )  Portable Side Rolle.
(2) Hasdri type Hydrsulic f iauler (9 ton.)
( l) Hydfaulic Roller
(4) Sub Hydrsulic Hauler
(5) Remote Control ler

Fig, 7 Shooting and hsuling of crab pot f ishing oPetatron.

1 \ t")
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B.
YanN'.- .)i

";L
'' 

"":*L< 
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I  The inf luence of current and wind during hauling operatlon'

F i g .  9  H a s a m l  t y P e  h y d r a L l l i c  h a u l e r '
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F ig .  10  F iehe rmen  chang ing  the  ba i t  con ta ine r  snd  se lec t i ng
the i  r  ca tch .

Fig. 11 l4arket si.ze of captured Akasa shrimp (they released the
non-marke l  s i ze  back  to  the  sea ) -
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Apperdix 1

Bottom framei

l. later ial

Dieoeter

of f inq

l{eight

Construction and bending oethod fo! shrimp pot botton

ffeme.

Iron rod (8 mm), yrDapped by Vinyl t€pe (Red color)
100 cm

1.5 kg (Bottorn fr6me works es sinker)a

Attoching Bemboo et

equsl intervals

Top faame;

Mate r ia l :  Bamboo

Length : 117 crn

l l idth i .2f rm

Thickness ! 5 m

benolnq nelhoo

32, tqn

i,
1. Fresh bamboo (green) muat be used,

2, Spli t  the bamboo vert i .calJ.y at appropriat l idths. 3rm

l. Don't remove sulface skin of bamboo.

4. Bend a piece of 6pli t  bamboo heatj.ng i ts back with f ire.

5. Put into rater to cool innediatly after bending.

6. Cut the edge of the banboo piece ss figure shows.
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App€rdix 2 Construction of shrimp pot bottgn frame

Botton fr8ne;

( lateet type) ,

color) nith sup-Materiol I

Diemeter !

of ring
Ieight .

PIagtic coeted
por t  lod8  (L :8

100 cm

1.8 k9 (Bottom

steel. . ing (8 mm, red
d[)

frane torks os sinker)

Attach plastic ring-cover (red color)

for Deinforcement l€st

Top fr€nei

l ' l a te r ia l :
Length i

D iamete r :

Nunber !

Vinyl plastic pipe

111 c|n

t /  m n

4 pcB.



Appendix f

Net

Material :  Po l  yes te r  (Te t ron )

kno t l ess ,  1B

Msterial :

Color :

Bo t tom d ia . :

Depth !

Construct ion of net

geaD.

and funnel matefials for shriop pot

Funnel

Mesh s ize

Color

Numbe. of

P las t i c

Red

22 cn

8cm

|  25 .3  nn

:  Red

M e s h :  1 4 5  x  4 9  ( 1 .  x  D . )

, { .  Buoy

B .  C h a i n

C. , la in I  ine

D .  B r a n c h  l i n e

[ . 8 r s k e t

: T o t a l  2 0 k s

:  P .  P .  l 6 n n

:  l .  l .  6 -  8 n n

: 8 0  _  l 5 0 p c s .
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Table '1. Price and amount of shrimo and crab

Table 2. Cost of exDenseg

in  1988

P! i ce  (ave rage ) Amount/day

Shritnp Y4,000-Y10 ,000
(Y 6 ,000)

8 -20k9
(10 k9)

Crob Y ' t ,500-Y2 ,800 20 -80k9

(40 ke)

Cost per a year YEN

Depreciat ion of boat

(10 years loan)

5,000,000

(covered by insursnce)

600,000 2 .6

Fishing geer 1 ,000,000 4, t

Fuel I,000,o0o 1t .o

Personal (J pefsons) 12,000,ooo 52.O

Ba i t  &  i ce 1 ,500,000 6 .5

ToteI 2t ,100,ooo ' 100 .0



Date of practice

Fishing port

Fishing boat

Fiahing equipient

lh$er of f,iahernen

otE boet p||rse aain€ fiohing

| 29 March

: s€ahima

: Tensho-maru, this bost belong€ to s
figheries cooperative which eng€ge€ only
in pu.ee seine fighing. The fishery

cooperative cusists of €ix boats (three

Bearching boets, two purse 6einer6 and

one nother boat) the total crevr nunbers
17 pergons and thefe gre two types of
purse aeiner:

( i) Sardine purse seiner
(i i) Anchovy purse seiner

r see Appendix. 1

r Seven person/one pur€e aeiner

Fiahing gear c.onatrrEtion ! See Fig. 1

From experience, the f ishermeh in8tead

of ettaching the braidle rope snd purae

ring directly to the sinker l ine, attech

, it to the middte of the botton selvedge

net to prevent the sinke. I ine gett ing

stuck on the bottom (see Fig. f). i .  Also,
thoy use € gea ancho! , 'Psrsgol- typerl

ingtead of skiff  bost because itrs

eoaier to operate. (see Fig. 2).

Fiahi.q gDound : 0n the observation day, s fishing

operation ras carried out in the area of

,0 meter depth (mud bottom) near Sashj.no

oorE.
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Fig. 2 Parasol-type of

instead of Lrsing

anchor is atlached to one

a  sk i f f  boa t .

end o f  t he  ne t ,



F ig .  l The bfaidle rope

selvedge net to

the sea bottom.

-19 -

is att€ched to the

prevent the sinker

niddle oF the bottom

Iine gett inq stuck on



Fig.4 The catch is  seperated for  var ious k inds of  demand.
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Appendir. f

i n
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Appendix. 4
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Appendix. 6
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Appendix. 9
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|(q|€a(urE riddle-scale set net fishirE

D.te of proctice

Fishirq port

Fi*ing boat

Fishing equipFnt

Fiahi.q grorrd

Fiahing EtlEd

! ,1 llarch 6nd 'l April

: Bunba

I Seiryo-naru (15.5 m) end ass.istant bo€t

! 1) Three set6 of ball  rol leis, instsl led on

the port side of the boat.

2) Two sets of capstan, on stern and fore

deek.

,) Vertical rinch, beaide the wheel house.

I Forty minutes from Bunba port to Xenakura

flshinq g.ound l{ i th the depth range from

25-40 meter.

|  1) The oain boat ' . i th instal led ball  rol ler

stays st the end of f irgt bag net
(posit ion s. in Appendix. ' l ) ,  

the assis-

tant boet is at the entrance of funnel

net (poait ion b, in Appendix. 1).

2) The assistent boat storts to rol l  up the

net, to cloge the entrance of the funnel

ne t .

,) flinding rope and extension net are

rol led up (6ee poait ion c. and d, in

append ix .5 ) .
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First bag net are I i f ted up by using

ba l l  r o l l e rs ,  l i t t l e  by  l i t t l e  so  tha t

the f ish v, i i l . l  be concentrated unti l  they

reach the entrsnce of the second bag

net. At the same tjme, the wlnding rope

is fol led up by using capstarn€.

5) The essistant boat ooves to the coo eno

and the f loat l ine of the cod end net is

I l  f t ed  up .

6) The lr inding rope and nets continue to be

li f ted by the main bost, unti l  they

reech lhe cod end, then the f ishermeh

wil l  haDvest the c6tch from the cod end

by using the scoop net.

Discusaion

Generally, the set neL f ishing grounds are selected accordinq

to the coastal isobar, existence and configuration of natural reefs,

effecte, of the t ides on f i€h beheviour, and the physical characteris-

t ica of the se€. As well a9 Lhe above considerotions, an . importont

factor is the deLernination of the confiqufation of the f ish routes.

The materials uti l . ized in the set net, can be uaed for at

least '10 years, so that only sone parts whj.ch €re always pEssing the

ball  rol lers wil l  fequire chenging or repeir ing withln f ive years.

This type of fishing gear has becohe more populat a|t|ong the Jepanese

fishery, because of i ts 1on9 usabil i ty 6nd qood catch record.

The statist ical data for Kamakure middle-sca1e set net are

shovrn in appendix. 8-14.

4)
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Appendix. 5
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Appendix. 7
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Appendix. 7
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Appendix. 10

Annua l  Ave rage  F i sh  P r i ce  (Land ing )

(Kamakura  l 4 idd le  Sca le  Se t -Ne t )  
Un i t  :  y tN

t9B5 1981 19BB 1989

Beak pesch 2 ,4O7 1  ,084

H o r s e  m a c k e r e l 159 2t8 1J1 JJ1

Bafracuda 419 607 BB5 1J6

Ha  i  r t a i  I  (Cu t l ass  f i sh ) 868 95t 550 352

Sard  i ne ' t 9 .4 22 . J 21 .9 38.3

Young  ye l l ow ta i l 482 445 J15 328

Mackerel 162 191 193 291

Squrd 118 1 ,1J5 761

Spanish mackerel 134 195 150 941

Sea bream 2 ,J91 1  , J 6 6 2,221

Floundef J ,4J6 4 ,155 J ,732 ) ,751

Sea bass 2,506 2 ,116 2,O41 2,201

Young blue f in tuna 1 ,297 4t6 1 ,214

Dolphin (Dorado) 150 26 65

Fr iga te  macke re l 4l 1t 62 41

Grunt 501 228 880 1J6

Puffef (Globe f ish) 121 162 209

Amberjack 1  ,795 2,O42 1, t1 t

To ta l  Aveaaqe 119 .8 5J .B 85 .1
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Apperdix- 11

'1989 Ksmakura set-Net Strtary
(Xiddle Scale Set-t{et)

'1) C6tch amount by Kg

1949 1988

Ranking F ish  k ind Quanl i ty

(  kg )

Composit ion

ra!:10

Q0ant i ty

( ks)
Composit ion

t a t l 0

1 Sardine 6?7  ,191  .2O 85 .5  % 809 ,561  .90 82.5 %

2 Horse mackerel 25,288.9O 4,83O.12 0 ,5

3 Ha i  r t a i l  ( cu t l ass ) 2t ,9O2.2O 11 ,151  .2O 1 . ' , ]

4 BI€ck screpe! 17  ,600 .92 ? .4 66,439 .70 6 .8

5 Mackerel 9 ,445 .7O '| 
.4 26 ,41O.9O 2.7

6 Earracuda 1,829.15 0 .5 6 ,8"11  . tO 0 .7

7 Frigete nackerel t ,195 .2O 0.4 8 ,718 .10 0 .9

B E.unt t , 11O.75 0.4 950.50

9 Young yellowtai l 2,716.60 0 .1 25  ,927  .7O 2.6

0thers 16,862.At 21  ,Oa1 .4O 2 .2

Tota l 7 t t ,14 i .4 t '100.0 *i 982,OO5.4O '100 .0  %
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2) Catch emount by YEN

1989 1986

Ranking F.ish kind Quentity
( YEN)

Composit ion

tat to

Quantity
(YEN )

Conposit ion

raf, to

I Sa rd  i ne Y  23 ,596 ,706 t1  .a  % 22 ,641  ,463 t2 .1  %

2 Hai rtai l \  I ,427  ,241 13 .5 6 ,141 ,145 8 .7

3 Horse f iackeref \  8 ,375 ,434 13 .4 t ,5t1 ,944 5 .O

4 Sea bass \  ),647 ,84J 5 .9 J ,57  4 ,O59

5 Sea bream \  t , 219 ,42J 2,989 ,92O 4.2

5 Msckerel \  2 ,870 ,434 4 .6 5 ,110 ,499

7 Barracuda v 2 ,821,1O2 4 .5 6 ,092 ,65 ) 8 .7

B Younq yell .owtai l \  159  ,714 8,206,O7t 11 .6

0theDs Y 8 ,564 ,088 1t . ' 7 12 ,155,226 17  . t

To ta l \ 62,382,189 100.0  % 70,449,582 ' 100 .0  %
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Date of study

Fishinq port

Fishirg boats

Fishing equiFrent

Nrder of fishemen :

Fistdng gear crngtruction!

Beg| tr6rl fishing

6-7 Apri l

Sh.iyasura port €nd l(oshiba port

(6  Ap r i l )  ( 7  Ap r i l )

:  Taki-maru and Tokushu-maru
(6 Apri l) (7  Apr i . l )

1) Three sets of stern |{ jnch, see Fig. 1

2) Stern iron beam with pulLey, see Fig.

J) Navigation plotter with GPS and Lotan

(on the Tokushu-msru), see Fig. 4

Color-EchosoLrnder

persons (one captain end one crew)

Iron beam, dismeter 4 inch, Iength 6.5

m, weight 80 kg and ski, length 1,2 m'

width l0 cm, weiqht 20 kq.

Stainless ch€in, length 2 mr connected

fron thb ski to the head rope and ground

rope of the net.

l) Head Dope, lenqth 1l m end Ground rope,

weight l0 k9. 0n the ground rope, a

round stainless plate vrith chain is

atteched. (See Fig. 7)

4) six-6eam type of net constDuction which

has t lro cod ends is used. (see Fig. 1l)

Tokyo Bai (mud bottom)

3

c

4 )

1 ) .

2t

Fishirq gEund



Target catch

Fishi.q method

Shootinq

Hauling

RemaPks
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: The towing is for approximately 1.5 kts.

: l '4antis shrimp

: '1) Winding .ope which is sttached to the

gaound rope wil l  be connected with the rope

Fron in front of the iron beam.

2) Cod end and net body are castled.

l) Iron beam is l i f ted up and towing warp . is

released from the connecting rope l i t t le by

l i t t le; the length of the towinq w€rp i6

seven t imes the depth.

: 1) TovJinq w€rp is fo] led up by the 6tern vrinch

unti l  the iron beam snd net are on the

water sLtrface.

2) The windinq rope is released from the

connectinq rope and connected to the rope

from the v{inch, then rol l ing starts. (See

Fiq. 2). The iron bearn with ski is l i f ted

and laid down on the stern deck.

)) The winding rope is rol led onto the winbh

unti l  the oround rooe is on the stern deck.

4) The cod end is l i f ted, then f irst cod end

and second cod end are opened.
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Reoark ! Five operations are always cerried out in one day (day t ime

operation only) and the catch depends on the rules of the

fishery cooperative; for instance, one boat (two f ishermen)

is al lored a maximum catch/dsy of 250 psck6 of processed

oaooucl.

-  Fue l  expenses  a re  120  l i t / day ,  one  I i t : 40  yen

(Ap r i . l ' 91 )

- Cost of one boet J0,000,000 yen, including equipment

- Annual income is 20 mil l ion yen/boat.

Discu6sion

According to the f ishernen, the catch has increaged from last

ye6r, with a l0% increase in catch compared to the last J-5 yeafs.

0n1y the market size of mantis shaimp wil l  be selected and non-market

6ize leleased back to the 6ea. Vlhen the boat afr ives at the poat, the

catch of mantis shrimp wiLl be boiled, head-cut end packed.



F ig .  I  S te rn  w inch ,  con6 ia ts  o f  t h ree  l { i nches .

Fig. 2 one winch is used for fol l ing the winding rope,



I

!

F ig .  I  S te .n  i r on  beam wr th  pu l l ey .

Fig. 4 Naviqation plotter on the f ishing boat.



F iqs .  5 -6  I . on  beam p ipe  w i th  sk i ,



F i g ,  7  R o u n d - s h a p e  s t a i n l e s s  p l a t e s  w i l h  c h a i n s  a r e  a L t e c h e d

t o  t h e  f r o n t  o F  t h e  g r o u n d  f o P e .



F iq .  B  Shrp  con l ro l l e r  un i t s  a re  i ns ta lLed  nea r  the  s te rn  w inch .



F iqs .  9 -10  Dur ing  hau l i nq

onto the slern

opera t i ons ,  l he  wrnd rng  rope  i s  ro l l ed
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F  i q s .  1 1 - 1 2  D u f i n g

coo eno

l h e  h a u l i n q  o p e r a L r o n ,

are opened.

the f i  rst and secono
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I

t;\ ,

6 4

,.) 
.'-

/l 
'"

t 9

P E

4 5
7 2Nn

\

l 0 o

250

2 t  l c l c 2

4

t r 0 r )

Fig.. 14 Net pl6n of shrimp trawl net used in the trouser

covea net exoefiment.

Iable 2,1 The design of diamond mesh codend, square mesh

codend and cover net.

Mesh size

o f

cooeno

\ |rm./

Dianond mesh Square mesh

ltidth
(l leshes)

Length

(Meshes)

l,{ idth

( Bars)

Length
( Bars )

t t .9

44.i

6 ' , t .8

100

18

56

9t

73

52

62

48

io

176

136

100

Cover net

18 .4  mm 200 250 200 250
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Date of prectice

Conger eel pot fiohing

: 
'10 Apti 1

: Bunb8

Maruhashi-maru (1.2 tons, 210 ps), which

enqages in pot f ishing' qi l l  net f ishing and

surfsce p€i r-trawl f ishing

A ball  rol ler instal led in the port side of

fore deck

: one pergon

! (RefeD to Yamaha Fishery Journal '  Pege 229)

Fishing port

Fi€hing boat

Fishing equipnent

llLder of fisher al

Fishing gear

c'o.\gtruct ial

The Hi-zex pipe cyl indricel-tyPe conger eel Pot is mede up of

Lhe fol low,ing p6rts:

1) The cyLinder: in order to attrect the conger eel '  which

disl ikes l ight, with a da.k hole, blsck hi-zex is used for

the cyl inder, The pipe diamete. i6 '15 cin. Ienqth 80 cm

and thickness 8 rn, A number of small holes' 4 m in

diameter. €re dri l led in both ends of the cyl inder to

serve as {eter drainage holes €nd also to let out the

smell of the bait.

2) Funnet: A funnel-shaped entrance, lhich al lows the congea

eel to enter the cyl inder but prevent i t  from esc€pe, is

f i t ted to eech end of the pipe. At f irst '  the funnels

wefe made of bsmboo, laterr however, €n itnproved

polyethylene one wss developed.
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fne sea

to the

4) Branch

branch

secure

in order Lo provide the cyl inder with stabil i ty on

bottom, two ifon rods, diameter 9 mm, are attached

cyl. inder by wires y{ith a sl ight interval inbetween.

l ine: A two-meter length of 4.5-6 mm diametef

l ine is attached to the end of Lhe cyl inder to

the pot to the main l ine.

R€marka

Fishing method

5)  Ma in  I i ne r  An  o1d  tuna  l ong  I t ne  .ope  ( v iny lon )  i s  used

6nd the cyl inders are attsched to i t  at 25-45 metef

intervals (depending on the reter depth), | , l i th about f0-60

cyiinders used on the length of a main l ine. A l-5 tons

fishinq boat is used to ope.ate three I ines (a total of

100-180 pots) in one day.

- one l ine of the main 1ine, both ends afe altached to the

octopus pot, instead of using sinkers. (See Fiq. 5)

- .There ate thfee sizes of cyl inder pot, 1arge, medium and

small. ,  qoverned by the diameter of the pot. For instance,

the medium cyl inder pot can celch 5-7 pieces of conqer eel

in one t ine (the cost of cyl inder and funnel arc 11280 end

28O yen/piece, respectively (as of March 1991); the

cylinder can be used for'10 years.

A rol ler is used fo. I i f t . ing the I ine during opere-

t ions. one or tt lo serdines are put into the cyl in-

der as bait befote i ts is loweaed to the sea bot-

tom. After one day, the pot t{ i l l  be hauled up

again, then the catch is removed and kept for one

or two days to al low for the compLete diqestion of

food in the intestines end the el imination of waste

before the I ive conger eels are shipped to Lhe

mafke l .
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Rerark

Disq-rasl.ql

By Uaruhashi-maru fishertnen-they rill not operate

pot f ishing in the sdne f ishing ground and tho

dicection of ttle gear is setting alwsyo frorn the

l{est to the east, 0n the observ€ti.on dey, the

fiahing glound |{as located nea. Endoshina leland,

Kam€kura ares. According to their expetiences, the
best fishihg ground ia the entrence of s river

mouth,

The cylinder pot f.ishing seaaons are from Jsnusry -

May and June - octobeD. In the surnner season it is

dlfficult to keep the conger eels alive. The price

of the conger eela in January - May snd June -

october i6 approxirmtely 1,500 - 2,000 yen end

500-800 yen, le8pectively, with the gverage catch

range 50-60 kglone operation. (l'larch '9J).
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assemb,Yode, rc) 0
O is tirod ro lhe pipe and FunneL Fla.se

F ig .  1  The  conger  ee l  po t  F i sh inq  gea r  cons l ruc t i on

A presefle tank fo. keepins live conger eets

Fig, 2 Preserve tank for l ive conger eef befote sale

Conge. eel cytinder
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F i g .  3  P o r r - s i d e  b a l l  r o l t e r

BaI l  ro11et control let
poslr lon convenlent ly

and ship controller
located for one operat lon.

I i g . 4



Fig. 5 An octopus pot is used instead of s inker weight.

I i e .  6  H a u l i n g  o p e r a t i o n .
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F igs ,  7 -B  A f rang ing  o f  t he  po ts  du r ing  haL r l i ng  ope raL ion .

n{*.%
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