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Technique of Work Process Description for Improvement of Caught Fish Handling

Kimiyasu SAek1"”, Nobuo KiMURA?, Yasuzumi Fuimorr® and Hiroki YASUMA®

Abstract

In many commercial operations of set net fishery and trawl in Japan, fish catch unloaded from boats are promptly sorted and
displayed for an auction at a fishing port. This work is achieved with machines and by hand.  There have been existed manual
labor and dangerous operations. However, the system of work is so empirical and complicated because of variety of species of
fish catch and its day-by-day fluctuation. This remarkable feature prevents worksite from improvement. In this study, based on
existing work analysis technique, systematic technique of work process description for improvement of caught fish handling is
newly proposed.  Practicality of this technique is proved through the application to two worksites in Japan. Process chart and
description derived from this technique would contribute to improvement of occupational health and safety at fishing ports.

Key words : Work analysis, Process chart, Fishing port, Fish market
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| %%l arrangementand display |

L&, HTT packing and forwarding |

#Fatsea

Ehmis
market in fishing port

8 weighing %2

SHEMTES, MTIHEA

Tomarketin a big city, processing plant, etc.

2 1:notdone in some kinds of fishery
X 2:done afterlanding; before auction

Fig. 1. Ordinary process in logistics of fishery in Japan (referred to Okano(2008)’s explanation).
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Table 1. Graphical symbols for basic process chart. (Japanese Standards Association, 1982)

EFRIRE [BED0EH | o =
: ) al= Enk
Elemental | Designation i
Symbol Meaning
process of symbol
R, M8, BMXEIELORIK. tE |This symbol indicates the process to give
mT mT O HIcEtbEz5Z5BRERT change in shapes and properties for raw
Working Working material, working material, part or product.
B i B, MR e XERMHOEECE [This symbol indicates the process to give
Transpor- | Transpor- (o) E-iﬁ-iéﬁﬁi‘ﬁ? (FE{E%EZ  |change in position of raw material, working
tation tation #) material, part or product.
R, #H. 8B XIS % STEIZ & |This symbol indicates the process storing the
BT v YA TWABREERT raw material, working material, part or
. Storage product according to plan.
=i
Stagnation [R¥, #H., &5 RIFELMFHEIZR [This symbol indicates the state in congestion
;"ﬁ'é-l’_ D LTH>»TLAREERT of raw material, working material, part or
Congestion product in reverse of plan.
R, S8, B XIEE LD EXIEE |This symbol indicates the process to obtain
HEBRE HEA>T, TOMREEE LLEL [the difference of the results in comparison
Quantity TERENLHBREERT with the reference by measuring the
inspection quantity of raw material, working material,
part or product.
wE ]ﬁﬁ. M. BHRRXTELKOSHEFE [This symbol indicates the process to judge
Inspection #aE Ll%mﬁ%’éﬁﬁﬁgﬁ L T |the compliance of the lot or good quality of
BERE ;é;géﬁégggégm“mE* the piece by testing the quality of the piece
Quality L by testing the quality charactersitics of raw
inspection material, working material, part or product
and by comparing the results with the
reference.
(E%5) EMTSOEREF. MIZSOEEDI/2~1/3:F 5, 200D YIZRESE C> £AVTHE

Lo =L, CORBITEHDAMEZEZERRLGEWN
The diameter of transportation symbol shall be 1/2 to 1/3 of that of working symbol. Instead of symbol O, the
symbol If‘> may be used, provided that this symbol does not mean the direction of transportation.

ZD70, TRORBRE ZTEOERLE,
B, Y (D WVIZENE WD) L T52 L%
RET 2o
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) i AT BT
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BB OS2 8, W OFEESRL D57 L,
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YRR, HNF — UANEIRS NS S R, A
T O RNE) ZHFET 5o

B, FERVINEIC EAS TNGRAT S Z E2VEAITH
A5, FRTHEOEBEICTEXO L TFAEY 2 — VIEd:
DERFIARE B S i & Ko BT BRDSHE RS
RfeE = L WESHEL D b 2D L) REgEILE
WEAHT 5,

AR D TRRIZ O W TOERIEF VA EDHED 5 5,
ZOWEE, ERNEAFDAE TH 5 TR & FELCTH -
720 LT, AR TR,

ERR T ORERORE
FIRIIBEBEOEEZ &40, EERLOMRE
HALL TR LED D Lo

BRI e O—> D TAEOPIZBN L EER L0
B 2DV CE, BITIRS [IEF ] [5348 ] THR—#4R05
EEINS: = NTalN L AP R Ay (P (8
OREFEIL Fig 3D X ) IZHIRTE 5,

[ E % ] —o0T% BEEOEEZIEE
TTCHEMT LI ETERT 5,
[ 4 3 ] . —ooT#H%, FEEGRTHICERD

BRI DRSS 2 LT
T %o

OO TR ERT S 720 OIEEN
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NALEML EFDEOHIFERIC
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Table 2. Suggested symbols for process

I#E5Es (EF) basic

I#EES+XF (F#) detals

AOMI (BFHY. BFHOT L)
processing
(treatment to keep freshness etc )

MmI. K. KOHFL
processing
water or ice freating

O

KDL water

© 6

KD LVice

BEFICAEFOHTIL
v collecting
[:) BB
leaving as itis
BE o TROENE-RABE~DHAE
to standardize c ontents' weight
22 weinhi BRERERI -OHOFE
*t & weighing to express its weight ¢ learly
BEEZESICEVERNTLLOOFE
to sort based on weight
i FEOBLEXEHESES
$ R transportation with changing receptacles

BERHERN
sorting on species

BEBEOHGA X EEICKLEHE]
sorting on size or weight of indivisuals

e 2 2 5
sorting on sex

Eil. RRVEORE
Adjustment

TOHER (FAOEEZFHHLTSE
LEREEACEDTEL
other sorting

FEOREE. FHROOAEEHY
= X ~ 5% standardizing contents in
quantity or weight

BECLOERHPEZE. TOLED
HIEFIC & USAE  adjusting contents'
amount without standard

OO0 OV EME

RBZDHE
making display better

LbdHD I 5,
[FER—#IY] - TROHMWZERT 572012, HF
% EES TR £ T %
FNENDOEEOFERmOA L NHF
&, WO e FoE, AER
A OEERN L, FOMEDIR
WL oThTE L, T2, EBEHD
HENE-LAMOHY ) b, [

UEEABEmERT L2 HD
) %o
DLz 72 o TIEF ) [o048] [3R—2HU ] (9
PP | 1220, RPIRT 912, RoORs
FHOTET 52 L2 1ET 5,
JEFY - FTH o 28T O L9 1R
S BT 5 727 )V 7 7 Xy h/RNICFET () D
SN
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Process

Process @

Process
Process @
Process @ Process @

(simple flowchart)

Group Group
A BCD
| !
% N
Process i
i |
Process @ ¢ --

—
i
!

.I Process
i
i
i

(flowchart with branching or merging

for each group of fish catch)

\ v

(flowchart with branching
or merging)

Process @
Process @

Process

Process T

(flowchart for each group
of fish catch)

Process

\l/ Process

Process
Process

\l/ Process
Process

Process
\l/ Process

Process

(discontinuous chart)

Fig. 2. Descriptive methods for the whole process.

CIR—EIU: =ABINTH 727 v 7 7 Xy b/
TT<a>D L) I2FET,
- FEIR—FIRN: AFEINTH 727V 7 7 Xy MR
FT [A] DXIHIFET,
R—FIR & FER—FIRPLUZ DOV TUL, FRAM R fE
M BB EOEEIL AT ) B 121, SRR 5
T HELHEL TORT,

EHIEREDIEXEREFRORKRE

—OOTHEOHIN, BEHAHOEERR (72 & 2 13N
ERI) DT LI L D D,

ZDOMHHE BRI, Fig 4 1283 BB (hierarchy) & 1528
(orthogonality) DWW NP THIHTE B L E 2 HILb,
WL, 728 2 IERKAD & 512, 1EEIEN O @G o
)5, @ OTEEDRIZTH () (b) FEET D &I GE
Thbo ZOWE, H% B, 5% FALICAIE D
o5, BEREIZOWTIE, BT % L5 TR~
FIRCL CHRLT 5 T L 2 RET 5o /2L 2 1IMEF @ Do)
H ) 1x [@O)] Lv)ERLICR S,

B, 72 ZRBFEMAD X DI, AERICET HIR—
B r<a><b>&, BRI T L IR B IR i<e><d>As

FAEL, Bes & B MO IR 2 BERBERITR S
NEVEVIEETH DL, TOTRTOHMEREIZONT
KB R L EEOBLE 2 O 2 EFwA D 5 % b,
FEEORLBPLETH D, BHRIZOWTE, fLF x5
Al L T<a><c>Ro<b><d>D L ) ITHlAEDbEEZ KL, 20
DOFATR (RBITE 2 L8R & BT PERRIRICH S
CLELETHILT AL ERET 5,

EEBHRE CERBAXDOTZENDER

RETIE, ROEOEERMEIEEOREY LTS
Zifvs 1 ET B L O, K RIRSE O A EE T S
L1 BATICBWT, BEDT) o TEB L2
OFZETNAEEZBIZRICI VTR L 20, BIET
R L7 TR OEEORBREEEZ#H LT, TEMO-D
BN L FOHRIZEENATEEDNT] RO A %
SIZ LT, & LD D WVIIEED BT 5 5% W
5021 5,

B, 2O - EE2 BB LR THHNES
LUOXEOERDNL W20, BRI TR L 2R ok
ERTZEIWCERTEE, MEIZOWTIZ 0 AEHE
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— One phase of process ~

Work ®

L

@-°
_/

sequence J[E%I

a) (b)
S &

~—— One phase of process —

N i @ b,

collaboration 438

One phase of process

@ " @
or or

The most suitable work is chosen as occasion demands.

restricted choices R — &R

ﬁ One phase of process ﬁ

A, S

Yy

Some suitable works are chosen and sequenced as
occasion demands.

A R S R U ———

&

unrestricted choices JEIR —ZIRL

(,<a>,(a),[A] : Notation in this paper

Fig. 3. Types of relationship among works within one phase of process.

example:

sequence

~

collaboration

@(a) @(b)

- R CY

“hierarchy”

Fig. 4.

example:

<a>

) large
Restrl_cted Bsomlen

choices

(typeof  <p>
receptacle) small
basket

Restricted choices
(method of moving)

<c> <d>
carry drag
<a><c> <a><d>
different
burden

for workers

<b><c> <b><d>

“orthogonality”

Types of relation between two relationships.
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L7o BB L 0o 72855 b &, BE L -4 E
OEREA =y N EOFEZEDOYT TR A NI
LTwWh,

1. SAEHDEE

A L U C, IR TR S NS ik e il A e
BiFah, EREICHTL2HCZITAD=Z - X2 ZREL
TE DM <EBI L THEEHDIMLIZES LH T 5,
RO 2 & & #E L7z,

- BEORMERE (6T 12805, KAmEE R
TH N5 E ERFHESEOREYITY)

C AFOBURAE (ERHR) 1285, FEEATE
2 /NI RHEIHSE O EYILY T

2. EEM (KiNERE) OBE

BZRORMPEMISIINL, DO KB EE 13 ik,
INUSETE S OB A SN D, —RIIZIE,
ARASRARTE PR |2 AV Lg% e 3 2 Hidix &
Do ARV I WA, ARANEIGT < O/NEEIC
A LEY 2 N 5 v 7 \CRE A 2 CRMREIRIE~FE %
ToLNEER LD,

KARTESIETIZ, £ DIBMOBIEY) % AT O &
EEFFICEDTEY HLVIEALEIT) . ZOBIEICE
WCERL B0 2 RE 5 2 L id v,

A%, 1) - AL TOROWIEWECY) | EFEE,
FAKAPERTIS; () OWMBE DY T 2, ATHRKA L,
AR RVEEE ) U TORRE T 505, HEHILE
ESINTBLT, EEOHNE —~ A— AP THEL
ANFDTF L RO 720N 2 IR T H0E
B o TV Do BTN 17 BRI H 725,

F 70 LR L —TBOMEELR N T 2, S HIC“HE” (Y
1B 7R SRR O 7- OB ASFEOMA 247 9 338 Ok
BEERxFRH) L bbb,

RFNIRT TR - VESEFRAS & FEhi L 72013 2009 4EB &
C2010FETHL, TOHD20114E3IH 11 H, HAARK
BN L7zo RARERTY T, TihoEns L
TR O FBEOR E IR CTH - 725%, oo tbhid
WIZE N IFEA TN, Z0%, THHREOE L
BIREAEDIHRIZ LY, BB OFEMAHED 5T
Who fiEo TEROIRTIIRA T A8 O % &I
BALWE L TWADS, RETIE, TOPENCHEZH HE
T SE OB T O — 361 % BRI T 5 L v )
BWEICEDONT, BRATOTHE - MEEREERICED W
TEXEMR L, ERBICE ULz TR~ 7%
W2k k45,

? http://saeki-document.a.1a9.jp/Work Analysis Saeki Kimiyasu.
pdf

BEYMORE

2009 4 6~8 HIZKARIEfTS T bz, EiiE
W2 X piE oMENORE Y, THHOEIRICEED X Table
3T, WEMOHRIZIE, B % X [ — Ol
FRCHD D b DODd Db ENERETIIEBHLTRT D,
BEOMEZLEVELTRLE, $72, WEEIISUTE
e BV A G- 2 TP L CHUY) )00 fAiAsdH %25, ARE
TIEENZXFEIR L7z BALo 10 BRSNS, Bk
HONAM TRY > THRFIORIRE AR Le TN LD,
EroLBoOEHEPENICRE 2EE5% 505 —5T,
ATEEDT RO FETEHED L Lfbn 2 B
WEHTH DL LD bR D,

I OH & & OFEkE D554 % Fig. 5 127736 50,000
kg KD 7 T ANZE =7 05H V), FYLfEIL 45948 kg TH
o RELKmEF IVt RoTh), RAMEIE
467,140 kg ZReFk L T 5,

BR5EDHsRE

KAREMRTIYTIE, EWZ, MAEIC X0 R L Tt
BT b, EELMAMMICOVTITEEIZL L8 S Efid
bo MINTHHIEFIEELZ RO L HITEH TV 5,

-« 7 Seriola quinqueradiata : 5 BtF§. A7 3 D DEES
1310 kg, 7kg 2kgo B FALOBEFUIZIZHING 2 B HM
Lo

- 7 U~ 7 U Thunnus orientalis : 6 B o 20 kg, 15 kg,
10kg, 7kg 4keg HBEF

- N TN Scomber australasicus & < 7N Scomber
Jjaponicus DSRAE L72TETWGET 5 DA — I TH %,
SEeBE, BEFE 1 kg, 800g 600g, 400g T&H 5 M,
FEBGEG L 22 L%,

- %7 F Scomberomorus niphonius : 2 kg YL 128\ T 1
kg A A DEEF,

ZDIINT A F A Hexagrammous otakii, 3 A% 7 Ente-

roctopus dofleini, 7 * Paralichthys olivaceus 55 b B2 &

R %o

NS OEEBEILYERS H DI TIE RV, FlR
& 2 BEfHOMEPE SN LGS, 2V enllE®
FNUTOMEEDSEA L T TH B TITEGET b,
T/, EREDAI DA TS ERED 5\ ElIc 3o <
BNETAHIEDND D,

2009 4 6~8 HIZHL) 3% 70 o 72 4 i H (B & ik
EEICEDSC, MREATSTOME) I22WT, HAD
Pl % Fig. 6 123 o [AXIH, 231 Table 3 @ “Pacific
mackerel Scomber japonicus, spotted mackerel Scomber australas-
icus” DEEIIFEY L, ANV X A J11d “Japanese common fly-
ing squid Todarodes pacificus” D4 w2724 %o 7 A A~
8 A THONHREDN %, TOREEVINTH-72, 6 A
EAN AL HEROADE o720 Ho, BREEICH
720 BHE LR HEBIH o 72,
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Table 3. Traded fishes at OFUNATO fish market, which were caught by set net (June-August, 2009). Number

of days which had arrival of fish was 73.

Ranking Species agﬁnmdi?fg )
1 Pacific mackerel Scomber japonicus, spotted mackerel Scomber australasicus 5,611,553.90
2 Japanese common flying squid Todarodes pacificus 648,289.20
3 yellowtail amberjark Seriola quinqueradiata 152,961.20
4 Pacific bluefin tuna Thunnus orientalis 89,434.00
5 frigate mackerel Auxis 54,742.00
6 Japanese horse mackerel Trachurus japonicus 54,341.50
7 Japanese anchovy Engraulis japonicus 46,916.80
8 Japanese sardine Sardinops melanostictus 21,786.20
9 crimson sea bream Evynnis japonica 21,636.60
10 sunfish Mola mola (cut regions) 21,246.00
sum of No. 11 - 20 64,318.15
sum of No. 21 - 30 11,229.30
sum of No. 31 -40 3,659.90
sum of No. 41 - 50 1,150.60
sum of No. 51 - 83 484.20
Total 6,803,749.55
40 - BN DR
- GO REETIE, BEHITB X OER D720, iT3l)
BENNV I ARY =2 T 5o NV harARY =2
- 30 - BRI D % o MZITEORITRO T2V b3 >Ry —
g DIENED DE HTHN, AUV b T ¥ RY — DR IR
§ IOWMOTIIES v 7 #BATHHT 5, ZOF A XL
I Fik, bR LZEEOYTTHA MABRL TV 5,
FHEHER EOBIEN) 25, BEIZRE,? S
10 - 2em DESIZH b, COHMTOMHHFEEEEREY, -
ﬁtt%%@ﬁlf%%bﬁ%ﬁbfwéo
T TN OEEY OENRKIZITEE 7 +—27 ) 7 b 2 fH
r ! 1 1 5. ) bIBRERERENETHY, 2 B3N &
0 100 Zoomazg(% 400500 T, A% S CEE BT 5 2 L AT E B,
Fig. 5. mlzils(t;.butlon of daily dealt-fish mass at OFUNATO fish e CEAT 2R
WA AN DL LC, 28O bOfE, hTB &
O8> DRSNS FEICE Table4 | 27RT o
H L TOREHEL) ¥ DEFINE T =2 7 bOHNEELAATE

K3 OWEIIZONWTIL, FLTENT LI E%L
SRR A L C A IRIEY TRARIEEIE R T %, 72720
—fliZra~rua b~ YR Mola mola \EFHAEIZ AT,
BECANTHRUCE Co — RIS~ Y RT3 R TIEA,
R, N, IREEICYID G B, F 7z, TEIRREY & LT
Y AMMIZ OV T A ANT, HIFIZANTHAR
IZHEL 2D S, HIRETREET A2 MHEIZITL 7 %,
~ ¥4 Pagrus major, T 7 7 Takifugu rubripes 738 % o

D ORRRTIE, REB A S 7IRBICH L 2 L& [EIREE],
FEA TV DR OBLED 20 SN2IKEBICH B 2 &
[ A (Lo)IRE] &5,

KTE D,
3. REM EEEE) OBE

ERICIINBIREO/NR RIS 2 EH L, T
SIERERE 2 HARE LTBY, SRk S i
OO B EUL GO B L CEY) % B
T 5o BB SN EYI AT TR )2 X ) RGeS
N5, M EEBRERFMHETHEZL WA, Y
3 EFNCAThN, A DR )IZIE 32 ED, Pty
1213 10 EDSAET 5,

AERZE ) £ TOROMEEWI Y P AMEEEZ 1T DI
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6/1 6/6 6/11 6/16 6/21 6/26 7/1 7/6 7/11 7/16 7/21 7/26 7/31 8/5 8/10 8/15 8/20 8/25 8/30
/2009

month / date

[ A

( Pacific mackerel Scomber japonicus,

Total species
—omm
£fafE spotted mackerel Scomber australasicus)

landed ) mm=YA

ST 170/ VWA
E _;___v "\ e R i g

6/6 6/11 6/16 6/21 6/26 7/1

-

7/6 7/11 7/16 7/21 7/26 7/31 8/5 8/10 8/15 8/20 8/25 8/30
month / date

6/1
/2009

=== A ( Pacific bluefin tuna Thunnus orientalis (young) )
........ R J)LAALHA (Japanese common flying squid Todarodes pacificus)

)54 (yellowtail amberjark Seriola quinqueradiata (middle-grown) )

Fig. 6. Variation of daily dealt-fish mass at OFUNATO fish market.

Table 4. Receptacles for fish at OFUNATO fish market.

outer dimensions (cm)

volume  mass
width  depth height (e (kg)
“torobako” (small) 32 51 20 73
“torobako” (large) 120 76 20 167
basket 63 50 30 80
tank 165 120 70 1,000 80

HEREROBEBETH 5, HERIZL > TUEFEVD
TESEZISZIUTb 5. IR EIX ) % Ejt5 2 A5
FEWIICY FAESFEIIERE S L s

EEYOAR

2009 4F 12~2010 4F 1 2 ERA TS TR b v 7z,
MBS O/PNRERHIC L 2 E oA OEZ, 1
BORMRIZHEDE Table 5 12787

MY OHIZIL, EEEAE % XS T — OIFFRCTHL
D) DDOVH D, AERTIIZNEEROMLETIFRLL
TRL7ze T72, WEEICI > TRHIL THY ) Ak
W% RETIZENEZXH L TORLA. 72, BT
BRI CIRRE L EIRBE O S S E 5 2 a0 d 5o A

TIEZENZ XH L TR L7z

7 BUTH TSR L CRIE R Th R ve KH D
wiE, BOBER L SEOERMEICESC, WX 23
BTHL, F/-ROAMNE, FENPTAELZEIRT 12
Bz fEE 4ODY A TIHELIZbDOTHY, %I
S N e

Fig. 7 12, Table 5 & [/ CHIRICB17 5 1 H2472 0 Bk
DR %R o UL 3,648 kg T, H/IMEIX 419 kg, &
KAt 8,779 kg T > 726

BRZE DS HE

Y %, AT LI LTRSS . if\_E7X
Paralichthys olivaceus 72 122DV TIEH A A2 X 2R b
LCTHGET 5 DD — I Td 5o it A fb:l%i%
BIBEE 2 3T TV ws, EFIIHVWFOME % M-
THRWVEZFIE BT XD &) ZEZ2H S 7 HOHIKNIC
LB A ZFER A FER L T B,

MY D% AXIEIRRETIRTE T 50 VT ¥ Trachys-
alambria curvirostris SE\ 2OV TIITE I DOFHFTIzb D L4 %
b LaER L, TNEIHIRGE L A IR0 1T THRGE
T 5,

% BUHTIIBTERT O 0 I X 2FHERITD RV,
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Table 5. Traded fishes at TOYOHAMA fish market, which were caught by coastal trawl (December, 2009-January, 2010). Number of days
which had arrival of fish was 27.
Handling Maximum Minimum Type of process
Ranking Species Class amount per day per day
(k) (kg) (kg) SQ SP FL MS
Japanese seaperch Lateolabrax japonicus adult 38,651 4,410 10 O
2 edible mantis shrimp Oratosquilla oratoria large 17,280 1,178 25 @)
3 southern rough shrimp Trachysalambria curvirostris, non-live 7,559 1,178 18 @)
etc.
4 Japanese dwart squid Loliolus (Nipponololig) japonica 7,380 1,188 0 O
5 Japanese whiting Sillago japonica 6,906 865 0 O
6 Japanese seaperch Lateolabrax japonicus young 3,596 1,430 0 O
7 finespotted flounder Pleuronichthys cornutus, 3,150 323 7 O
stone flounder Kareius bicoloratus,
marbled sole Pleuronectes yokohamae
8 black sea bream Acanthopagrus schlegelii 2,786 325 0 @)
9 common octopus Octopus vulgaris 2,603 360 O
10 panther puffer Tukifigu pardalis, 2,530 340 O
vermiculated puffer Takifugu snyderi, etc.
sum of No. 11-20 12,454
sum of No. 21-30 1,915
sum of No. 31-53 590
Total 107,400
s EA D1
T OO KB /NI ORI 2 3B L, EY D
&g —HHRE IR L Q%0 GEIC% Table 6 O_LBITR T
> S P s N i ) > DL
S 3 7o B/NRIKAE LS DESE T O AREUKIE OB IZE
§2 THHAT2HDOTHY, RITRLZHTIZ—HITH %,
- BE%Z, FaRL72FEBEOTZT7H A MIEHL TV b,
1 it
TSN TERAT 284

mass(t)

Fig. 7. Distribution of daily dealt-fish mass at TOYOHAMA fish
market.

fit> THICERMOIIRE L2\

FLTOBRBYE)
2y D A B FRSE O S A SE O AR E RIS 3 B O

HEY OER & BEHNZ WS 7 TR S AF O — )b
&, BANZHWS LA KON UFHDFETL % Table 6 D
TEIZRT e 71T (TUA) I2DWTIEEITRT L ODIE D,
H=19cm BEOH THLHIN TV 5, GEE, Lkl
T2 HEDOT T A MBI T 5,

Table 6. Tanks settled on quaywall and and receptacles for fish
at TOYOHAMA fish market.

outer dimensions (cm)

SR L, S RIS U, GRS - OB CfE o g
WA B, iZEETE E T O 2 AR T
EARE) & DR AT, HIEY IOV T E DRI tank (small) % 36 4“4 176
AEFERICAT, AROROREAT O VERS, f tank (large) 20 B B 200
DK R, HIEOKPIZRED 72 TOHFITHRET b, tray (small) 68 33 7 12
F72, ANBOERNIES 72w IE, TR EICE» L tray (large) 85 51 10 32
FNOHIIKE E QIO TRET LT LD 5o basket (rectangle) 55 38 29 49
W) % LD 72 50 A F- 10 — VR E, APEDSED < basket (circle) w4 44 18 16
LML, FRICEA TS o “torobako™ 62 6 13 2
styrene foam box 32 40 26 19

— 119 —



b K K E K ¥ 551/2),2013

4. I7% - fEREREDE

KIRPERIRIZ BT, 2009 4 5 IS T 2 g 2 5
MiL7-0b6, [4E6,7,8 HORN4 HIH, HEYOEEGT,
T R, FTESOMMEMI) IR AL, ¥
T AW R IT o720 TOWHRIZEDE THEB L OEEE
72,

HOREIEIZ BT, 2008 4E 12 HIS PN 2 BiE %
L7zDbH, 20094F 12 AD 2 HIE, #3EH A KORER
2B HIEEY OB, &R RSO REILY
VIR A BIZ L, ET A REETo7. JOMRIIIED
ETHEBIOTEER M7,

5. KMREEEICE T TR - (EEREDRER
TEFBEEI)TRS
HEOZZBARIZRO LB TH -7,
SEBAGUANZ, ST O BRI AL & [T TR RS

bo SENMHEHIERTE D, HiEk M7 L—rnb

i L7272 b M TR R OEY % B\, FEE Lo

BB S, FNE, BRI OHEEN N P TR

YT—~NEEE LAL, NV Ty R_RY—TlE, Wil

ONFE OV EHA T I, BicErN b

i, nIesy v s BN AT B, 7272 L 1 DDA

FEIZoWTIE, NV R IRy —ZFEM ) S TEIC

By o NEET S, — RIS, BPRLEZD

L1 KGOS v 7 ICET S Do I LANAAS

HIZOWTIADFTIEF LIS W & s, bk

OTHSTOEKMDY V7 IHETERLIEDVD 5,
BEGIFASET L7256, AV b3 v R_RY —ofifllo b o

b, hIRy o EFEBROTAEY, AR 2L B

BRI W B ORI E 1T > THFEH DR LI B TR

g %o HeWTRHEB LU, SEERIFD 20 DOKRKD

BAZRIT) o TOHEX) F/IAMEEM L TH VA

FANZRET %o
—H, NI RY KDY ¥ 7 IHE T S DA

1%, 720 Tw 1oy »Z7I1IZ3E S avweEb b, FO

72T A=) T REHLTY 7 DAIVRZ BHED R

To 1EH720) OBEGIFTRIIRAK T BETHD, 45¢

DWFEYI S L THAT A5 71X 75 HRRETH 5,

e ANDEIDY > 713Kk ERKEFR AL, (Y %I

DItED Y v 7 IkEtE L TRELITI~NES, COMafEizo

WIS, BEBUTHRGERD Y 7 ZiamEAR L L,

BEFHE T 2 F5 72 TIC AL CHE W IT AR ET b0
F72, PEOTIHZITREANN NI Ry — %A

B CRE L CREWORENEZIT) 2D Db, TD

HEE, RO 2 OORUOREIZHZ, 1 2HIE, i)

KARPESM T O FRRETld 2 < MBI < O/NBFEIZ AT
L, #EYEZE 1000 ) v FVEEED Z ¥ 7 120D KE]
T ZIZREA TKIERTGNEL L7ZGETH S, 2

DOHIL, REETENLTY v 7 D % S 512

BHNTLLEPELEHETH L, WTIOREDL, ¥
Y7 OWNEREMZITEICEE LiAA, NV R T Ry —
N L CE DML DHEHE S 05EN 21T o

DEoBIgICED X, EWHL) o EEPE EN b
ZEE AR RD 4 DO TIZTRHTE 72,

TR ENV TRy —RHEL, RSO

PEIGVT & BB 2 S 5 [T 7 |

TR E NV P UARY— R FROTICRELT
B LTS [HNT XYy —21) 7 |
EHOY 7 xR, FHHOKRIKOFEAR,
A AR O A TS5 [4 v 7)) 7
CERERIEEN E, I N ORICANTRD Ry, N
woEE, ErE, BT [z 7]

D4 1) 7T OEMALE% Fig. 8 IR T, T 7otk
FEHRV TR BT 2HAPLEDH 0T, B2
I T WIS B WITHE I X Y) A4 ) 13 g,
VBT T Ly 7 ERRT) T O, H A DA%
EDLHEIIG U TSR B EYIETET 5,

HFL) T OEEORNOBTEEL, ¥ v 7T Th
TR 7TICB B LK T HROBEY OIREED
HHEz, FBRLAFEOTTTHA MEERLTW5,

EEMEL) RO TRRSHEORRE

MY, B SN CLENGHT 5, T2
TEGANIRY =) THhE, L)GLY T, T
DETD DD, ZD70, KIERTHIC BT 5 iEEY
W THEOEEE, [  Gite 35 70—
ELTEM L7z, ZOREE Fig. 9~Fig. 11 1T T, %8,
BEYORLEICERTLHE [0 7] LZOMDELRT
3L TRIGEVAREZVWZ Ln, FRTIEENO7-
DY DORDLTIEICA T A NN LT

FEIYT7ICE T IROSE

FEEETY) TAZOWTIE, EY ORENEIR LT LR
N L7z, 72721, EWI AT DY > 7 2T
P TAE (T7T~Q4~Q5) 12DV TId ¥y ¥ 7 DBENIHEIR L
TIEFDT L7z,

FEEET Y 7OLIEDH H Q1 - QI - Q21 - Q22 1difiskE
DT Q2 Q4+ Q7 - Q8- Q9 - QIO IXF IR DT
AN, MHBEITOHE L H 5. Q6 ld— MM E
BEEIDS, 26D T+ —2 )7 N CEBTLHEZD1H
HEEEZRPHLTLILbH D,

Fig. 12 \ZB¥F & VE3E B O FHIBCHEG] % 7R 9,

PIF, REDY 7ICBILIHED) H Q1 L QIlicD
W, FLHEOBHB L, THRNOFHEREZ KR
I SR AR, MO TREIZOVWTIE, kil L7223
FHOY LT A MBI L T 5,

— 120 —



AN S - DS BT AT 72D S0 O TAR - (FEEGE L DR E

= Edge of the roof

-

Quayedge

e ﬁ
- - -'
0 sununim
d -
! -
- -
- -
I . H
e * -
Waters I i
g = .
e
)
e -
[y = -
weters I -
Iy = -
esete
pOxXxy -
‘otete: B
R -
d =
e -
-
et -
:‘:’:.:l r —— -.—
i 1
bexxd =l -
e =1
q
we K :
DOOK] - l
e
e 'l -
ratels B =1 L p—
k2 =1 L
] u! -
telelel =}
.
e ol L
M
R il
reveees B | .
e
e A T
DO ‘.----' s
-
-id
- - ——
-

B& officeand stair B535- Rk
s Pillar #F

S [ A Bid window for fish in tanks
S HRDIS RO A FLZEO

b R === Conveyor belt and table

: H AJbaAY RS

e b s el

r =
.! 1 Typical arrangement of areas:
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! e | S RIET )7
1 : . Internal conveyor area
. e A== 1B~ —T)7
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0O 10 20 30 40 50m

| | | | | |

Fig. 8. Typical arrangement of work areas at OFUNATO fish market.
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Quay area FEETYU7F watched object :fish(except T7-Q4-Q5)
EEREAADBE(T7~0i~05%KB<Q

Q8 Pick up fish of minor

Tank types, throw them
Accumulation into a tank or a box
Area T7

Q4 Aforklift pushes

atank to the end of
conveyor belt

%

Q9 Gather fish into
some receptacles

Q5 Fish are poured

N |
into a tank

Q10Remove of small
s A [“Torobako” or basket]
(if necessary) '
/
Q6 Aforkliftlifts up and [tank]
W weighs atank T
0o ok Y S
A2 Vv v
If tarks are many, shift to tank accurnulation area T11 Internal conveyor Auction area Al

If tanks are few, shift to auction area A21 area N2

a : Atank (capacity: 1000 liters )

m . Aforkliftlifting a tank

Fig. 9. Process chart in quay area at OFUNATO fish market.
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Internal conveyor area {2/ —I1)7 watched object : fish (except N4-N5)
AR ADFEH (N4~N5ZRRC)

Quay area n_ﬂ N1 A forklift Lifts up a tank from a truck

Q10

N2 A forklift tilts a tank, pours fish onto a table

N3-N6 Same as Q3-Q6
of quay area

Auction area A21

N8-N10 Same as Q8-Q10

of quay area

Auction area Al

Tank accumulation area #Z&EFEIJ7 watched object : tank FHIR & : 2O DHE)

u_ﬂ - T1 Carry some tanks to quayedge
Q_ﬂ ‘ T2 Line up tanks without stacking

e T3 Pour water into tanks

9 T4 Pourice intotanks

e T5 Add water till 270 litters

n—ﬁ - T6 @ Stack tanks @ : occasionally through
n_ﬂ ‘ T7 Carry a tank to the end of the conveyor belt

Quay area Q4

Quay area Q6

=

T11 Carry and stack tanks

T12 Wait  (Auction at another place)

(A successful bidder moves out tanks to his factory)

Fig. 10. Process chart in internal conveyor area and tank accumulation area at OFUNATO fish market.
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BARAIANY—IT Y 7OIRE [N1]
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NI IIREENT Y v R ZE PN VO
%#tE3 5,
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O 7=V 7 MNMEZEIV Y EEET D,
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Auction area 2'J#5T')7 watched object : fish (except Ad4l) HHER&E : A DBEEKE (A41%R<) l

Internal conveyor area N10 Quay area Q10

-

pmRm——m—————— A2 Adjust receptacles
A11 Unload fish from truck ! @
! ' A3 Carry receptacles

______ e

Quay area Q6
Internal
conveyorarea N6

B[

A21 Carry a tank

A4 Weigh
(i

receptacles

ith fish [
wi is {ZI

A22 Gather contents of

_|others]

Al Carry receptacles

[tu na]"//

with fish into the area
3) A3l

. Rinse body
| and contents

ith fi /:l A32
with fish wielgh
A41 Pour
crushed ice @-— > :D AF;SS _
into a basket | ourice
A34
CjD Cut a tail

receptacles into a tank | EH Y 2= | ) Y 4
V] @RS
X A23 A5 Pour ice and water
Weigh a tank into receptacles
(Specific cases only) A6 Wait
(Auction)

(A successful bidder moves out fish to his factory)

Fig. 11.
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O I EBAETIA—2) 7 M ekELE S,

@ T7+—27U7 MMEZLYZ Uy ERAZITEDIZ
) NET B

@ WMZUTEO LIV OMEERNY 70 Rk -
52 EICE ) EBIEHrET, Yy o0h %
izl a~E L Likte,

2L ERITYTICH T ETRROLE
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DT, ¥ 78R 7TIZBITATENOI LTI E T2
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Process chart in auction area at OFUNATO fish market.
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!

Forklift &

Canveyor belt

‘Worker
:Basket

et

:Torobako receptacle

:Tank

Roof edge

01 2 3 45m

Fig. 12. Deployment of equipment and workers on quaywall at OFUNATO fish market.
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Fig. 13. Three work areas at TOYOHAMA fish market.
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EEYEY) RO TELHORRE

WYL, ABETICA L IIBB L EEN SN T
Who

ABERIIAFEORES 2 EET 5L B, ARIZL -
TIIBEE R MR A X2 L 2EH DT #E5 LA
MIZX o TRR LD, MfExy 4 T5TL, £547
IR LT3 s TREAZEML 72,

ZOFER, A4 TIERD 4 DIZXFTES, FHED
TNT 7Ny R 2T, K5 A TORERN LB
D LIEDT, ¥4 TOMHTH 5,

FELETHEAT O VT — RIS, EOr—A%

B\ T4 5% 47 [SQl (I (XIRfE), Y F
7 A 71 Loliolus (Nipponololig) japonica, > ™ % A Sil-
lago japonica <5

- AR, g S HL, PR ETIEIICHES Y

i7oC, A TIWDTREZITL, L) EAETH
TITERIKFEIRET 55 47 [MS] (3 % T Oratos-

quilla oratoria, VLY (IHIRGE) &)

- AN, g5 ML, PR ETHREOEN 2R L,
A TS TEHZ T L, L) ERE T I ERK
FIZIRE T D5 A4 7 [FL] (XA ¥ #' L A Pleuronich-
thys cornutus, ¥ 7 A, < % 3 Octopus vulgaris, ¥ 77
> 7 7 Takifugu pardalis 55)

- N, g S L, PR E TR DR 2SR L,
7 TS TR L, ) BT F T/l I BRA
35 % A7 [SP] (A A ¥ Lateolabrax japonicus, 7 T
A Acanthopagrus schlegelii <)

%3 FL OHIZIZ ABHNZAEOERNDHEA TS H O
LH AN, THELHSMETZBIEXN L w2 & & Lz,
SP bEMkE L7ze T/~ % a3k 7945 3 Octopus minor
W FLICHERLT 528, I TId% s Hvs, Ll
JEMEZ BT D 7200 FL S E O 72,0

DY A THIFIZHED & AREZOEY I Hhv TAE
AR LR R T Fig. 14, Fig. 15 1R § . FRCIXifEY

| On board after moored fZEBH DA L watched object : fish EBR: JBEHD B L IRRE |

B1 <a,b> Scoop fish from hatch, then
pour them into a basket

Bl<c,d> Take out a basket from hatch,

then pour contents into another basket

B2 Take out contents of a barrel,
then pour them into a basket

>
=
=
@@ B3<a> Sort on vitality
=

B3<b,c> Sort on species

@ B4 Tilt a barrel, then pour contents
into a basket

E> B5 Pick up receptacles to inclined lane

(=7 :a styrene foam case

(%) :a basket

< :fish catch
(include squid, crab, etc.)

| rhatch

SQ  SPFLMS SPFLMS SPFLMS

e
e
e

SPFL  MS

e

e o

3 e o o

o e e

0 e o o
ﬁ@ :something on board I I -a tank
l :acart

:a barrel l | :a tray

Fig. 14.  Process chart on board at TOYOHAMA fish market.
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WHEIRL, 24 70, Zeshs TREZHEICEKRLTS T A4 FNE D DHEIHRBERIEEL TR, Fl2IEs 1
AFZANMZE D TROIEFZE L7z 3N b TREIZI TFLOTREQ2 & ¥ A 7 SP D LAE Q3 DM 72 B2
T VEHIZRAT T b, Bl2IES 4 7 SP oW T L Q3 FRIZDOWTIIM B R L T Zevy,

DHEZTHRQQUITONL I EERL TS, HLEK B, LU 7O AN TR HEY & 00 B i

| Quayedge and tank area =& - 18T )7 watched object : fish &R m: jBIEY D (LE & AR ‘
sQ SP FL MS
%),
Q1 Pick up a styrene foam case from @ @ @

inclined lane and put it on a cart ’

Q2 Pick up a basket from inclined lane . .
and carry itinto tank i | ] i

Q3 Pick up a basket from inclined lane ‘
and move fish into small tank i

Q4 Keep fish in tank ’

|=]
Q5 Take out basket from tank . '
Q6 Take out fish from a small ’

Y4 0 $L8

tank and put it into a basket

,,,,,,,,,,,,,,,

b 2 e

SQ  SPFLMS SPFLMS

Auction area )i T')F7 watched object : fish (except A11) FIR &  BEYMDLLIE HIKE (A11 <) ‘

sQ  SPFLMS SPFLMS

b kB a

Al Carry receptacles on cart . ®

A2 Hold a basket and carry it into ‘ .
auction market i '

sQ SP FL MS
A3 Put a receptacle on the ground ‘ ‘

A4 Move contents into trays . .

A5 Change or remove water, then change .

receptacles

A6 Remove water and ice, then change .

receptacles

>
o> |

@ A1l Pour water into trays SP FL
>

>

006 A7 Sort by size, then make appearances ‘
better
: ESNENNESN:
(Auction) 3 : f ;

Fig. 15.  Process chart in quayedge, tank area and auction area at TOYOHAMA fish market.

— 129 —



ok K E

DML ANH LTIT) TEOZ2OEENTZ L TR L7z,
F72, MEEATANTHINL CHEOIIT & L7z,
UTF, fREtombEn) 7285 THED ) b Bl &
B2, &R - KLY 7IZBTLTENI B QI &£ Q2 &
VG TIZBITA2THED) H AL £ A2122oWT, £
BOBHB LU, THRNOFEEZ ORI L 74
BERT, MoTRIZOWTIE, ElLzEEo T
A ML T 5,

FEBOMET) 7OIIE [B1)

(%]

N, Y 2 A S 9

[TEZE DIR—EIR K]

COTHIZE, EEDOIR—EIRBDSIRD 4 THED 5 .

<a> BIENOWIEY %, BRENIC 5T, 7258 TH

W, B DS TIZAND,

RN O %, TR 25725 TH - T,

Hi Los TI2ANS,

AR ORAIZPUD Tz, (Y D727 T %,

FAEPIZA > TRES BVF, B ERICE <o IRICZ

NEMETT, WEWEHON T2 L Lk,

AR OKAFIZIND T 7z, Y & 72 TR

H T2, HIRLE2OFE2MILTHE LTS,

WIZZENZMET T, NEDZROS T2 L Lii

o

(e RHHA]
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BEFTHEB 21T, vIZOWTIZEFFTLEB &

T90 BBINVIIZTTL—Yarawil, [HIKGE

DUFER O —FE 22 SR IV B 6

<b>

<c>

<d>

REBHOMETY 7OTIIE [B2)
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