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. small boats persist througfxout Newfoundland today . Not only are these '

. J.nc:Ldental advantage, to the processor of f:.lletmg dressed cod as ¢

" ., - .+ - aBstRACT :

?

. 'Many traditional methods of holding and handling fish'in i b

met'ixods ineffic,ient from the materials handling point ot' view but the ‘ Ly

: result:.ng poor qual:.ty causes grea:l; waste of the dw.mdllng resource. . : R

a !v

and contrlbutes to consumer non-acceptance of fish as a regular source

| . -
of proteln food . . . ‘o < ) . : :
. . b . -9 1 .. LS .

LN

.,

A number of expemments on fllletlng cod the' pr'lnc:Lpal

!

,inshore ‘spemes are descmbed. These expenlments demonstrate the clear |

¥ ;1" - f,

At
~ ‘

. economic advantage of process.lng good quallty raw material and an

.

. compared with round (gut-m) cod. Further, the expemments show, as -

expected the more rapld deterioration o‘r‘ quallty 'in roundzod compared

o,

' . f

w:Lth dressed cod. . AV . . . T - T

e e H

The e:cn:perlmental results together ,w:Lth statistical reports of Ty

- i . h.'
Env1ronment Canada on annual cod landlngs and productlon are extrapolated
ot

‘to estnnate annual losses resultlng from processmg and marketlng poor

’

quallty £ish of "all spec1es. A system of handlmg\, dlschargmg and . R

transport:.ng fish from 1nshor-e boats based on the prlnciple of - g

1
l

contalnerlzatlon is pr-oposed as a solution to many of the problems of

~7y

. s
+ - ‘ . . ¢

th;L_s flshery, - é :, . . . - ST

Flex:.ble contalners of net or plast:.c cover'ed cloth for use. - R

'

:Ln open boats and rigld contalne.ns for use in decked boats would be*

. : e
1l . ~ . Y )

B o



hoisted by a suitable shore-based facility, diséﬁarged into an (elevla“teci

hobper‘_ and, after any necessary_proces'sihg,
: - I

culling or gra¥ing, placed
in an insulatéd", covered container with ice for transportation to a =

,prbce‘ss'ipg plant. S o

.
+

~ A province-wide network of some 200 ?ch systems:would handle

7

most inshore and near-offshore landings, at r asér}ab'le cost and with a

* v
Gry

B . v

.

- much highér .average level of ps;g)duét quality. . '

A case is/ made for joint involvement of Federal and Provincial

- i

- Govermments with indﬁsfry to. ,'impilement the p‘r'oﬁo’éed _Province-wide
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" system over a five year period.
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» 1.00 - * INTRODUCTION

"'\ CHAPTER I
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.10 7 Historical" ' Since.the lSth century, 'and probably earlier, ’

EurOpean fishermen have flShEd the Grand BanksL usmg the only known

r“ - ' r—

pr'esernng thod of their tlme to br'lng quantities of salt cod bdck to
w ’

‘Europe. It was’  €arly dlscovered that vast quantltles of cod could also

4(

- be taken near shore with hand lJ.ne and traps -and this faet, together

l

. w.lth{/ﬁﬁe need to escape the "F:Lshmg Admarals” and the dlffer'ences
- R o

bet’ween groups of settlers resulted in the: present mult1p11c1ty of small .

se?:/lements on the southeast and. northeast coasts of the‘ Island, each
o : i
preservmg to a great degree J.‘ts own culture and way of life.

¢ . o

Unt:.l fa1rly recently, dpried salt cod was the pm.ncn.pal f:Lsh

“,pr-oduct of insular Newfoundland and the ‘Labrador coast. Handling and

processmg was carm.pd out by tradltlonal methods whw fo'r{ much of, the

; mshore flshery have changed but J.lttle .to this Zay.

..These methods and the very SEI'J.OUS pro lems assocn.ated with

1

/‘_..w
them today/ are c.‘rlsdussed under Sectlon 1.20. In aﬁer years the

'methods used were considered acceptable by- m/ost smce the /cad’ flshery

vas a way Of,ll e for many Newfoungp.anders and all processxng was carrled L

L 4 o ,’ . 1

out by each flsherman and his famJ_ly on his own premlses, hence little

time was lth between catchlng and Saltlng. The qual:n.ty o productlon

was of a r'elat:wely high standand, at least as regards app arance and

)]
\

taste, a_nd Newfoundland salt,flsh was in good [demand throughout the
, ty B . . ! \ E

. .
mi‘ldo ) , T . ’ ' . © -

!
~In the early 1940’5, the salt fish mdustry began to declme

r

as new technology resulted in ever- greater quqltltles of cod and other'

£

1 °



—_—

] groundfish species being p@cessed for the fresh-frozeén market in the
} United States. This decline accelerated in‘the 'Bq's and saJ_.‘ceti cod

Jd0v . : - . ) . . ’
_ production fell rapidly from some 70% of total cod lamndings -in 1960 to’

less than 20% in 1973.( Fig. 1) 5
e oop

> oy

TQTAL LANDINGS - MILLION POUNDS

3
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1

?-
" With.more and more :Lnshore cod be:mg purchased for, fllletmg .
!

pla'n‘ts" the average time between catchlng and processmg 1ncreaSed. FlSh 1_.,

v ¢
which would have been placed under salt almost mmedlately Was Tow | .
,trucked to remote processmg plants, often huwreds of miles dlstant and ‘\‘

. usually without ice. S ’ " B
' r P - : :

“. i

Dur:mg tlu.s pemod]‘ other fac¢tors also contrlbuted to qualxty~ .

deterioration. G:Lllne'ts had
I‘ B
and initially produqed good catghes/ in most areas so that nets were .

. . ' . ’ /' , .. ' ;O, v
hauléd regularly and/dail?. W11th declining catches ‘in the late '60's - .
and '70's, however,, £ishermen r‘rere fo/rged”-to set more than could be

R S - T \
tendeqd in a day in order to maintain catch level. Today, the hormal

. f ' A
_ practlce ‘of ‘those flshmg g:l_'l.lnets is to haul the nets three days a

been 1ntroduced to flshermen in. the '50'§

settmg.* If weather or other c:rcumstances lnterfere w:L:t' thJ.s Schedule,

'

'th'e' time could be much longer. As ‘a resu.Lt, scme two tthds of all

- glllnetted groundflsh is of poor- quallty when ‘taken' ffoni’ 'the nets. B

]

Also, the styl’.e of Iife of flshérmen and thelr famllles changed

- »
followlng Hor.ld Har II and Confederatlon and f1sherman beca/\me more

. -
«. peliant on Governmental pf/gframs of Socml Ass;stance, 80 much 80 that

few are now willing to spend time. and effort to look after flsh catchee.

"On the other hand, there vas probably 1ittle that .flshermen alone could
n " . . T ) i i . r . .
" do to preserve Quality which would not be offset by subsequent poor, =

~

'handllng by buyers and processors. .' _ . i ' e ,g — o

1

Thus, the phys;.cal and econonic problems of’ handl,lng fish are
: .o Py .
compl:.cated by soclal factor's whldh must be consxdered in any fattenpt to

- , 5w

. "sdlve those problems. .

’
(4
P



W

is in 'bulk in the 'holding space resulting in the follown.ng problems:-f‘.'

LRl

'l.20 . -',Pr:oblexr:xs of The, Inshore Fishery .‘ - ) -

[N . N '

N LT '

o Today, the inshox;e fishéry-is eﬂgagéd in by 8000 to 10,000 small, -

open boats ranglng in size from 15—16 ft to l+5 ft. overall length which ";

are true J.nshore -boa‘ts

L\ ' B}
seldom venturmg out of. 51ght of S‘._band and 700 to-

800 decked vessels, usually called longl:cners, Whlch range 1n size qfrom -

~.35€t.. to 65 ft.l and. frequently fish in near-offs’hore grounds, 40-50
miles” from land. These boa'ts land flEh at sorrh 700 to 800 d:.fferent ) -

. qormnun;ities throughout the prova.nce.

)

grouped w;th’ the 1nshore flshery since, in tlfé maln, they land at the

'ed et

A

P Although' "longlmers" are not true inghore boats, they are usually

‘ W | ' . .

" same ports, i.e, not ata trawler supplled plant. ' T . :

Appe/ndlx A outl:.nes in some deta:.l the fa.sh:.ng ope:r-atJ.Ons

'

carried out. In ‘thlB .section,. some of the problem§ a°ssoc1ated Wl‘th the . o b

4 .
-inshore and neartoffshore f.lsherles mll be 1isted and dlscussed. Thest- 4

o

.

! - +
® . - -
N , .

. v
v . A

IR

. ’

o

are the problems which the ma'yerlals handling sys-tem propoSed in sub%equent

1

‘pages, 1s desn.gned to, overcome. N - oo

’

Thex-e are three general problem areas, nameyy LT T

.

I. Catchlng and handllng on board the f:l.shlng vessel- '

[y

e _.II., DJ.scharglng, dockslde handllng and holdlng.

e

¢

IIT. Transportatlon of fresh flSh to the processing plant.

N . . B 4

I. . Catchmg and Handl:mg S -~ . : S

! L

In Newfoundland the unlversal’ method of holdlng most fish species

I

I3

I.Vess_éls 65 ft. .in 'elength. -and over must Fish outside the, 12 mile 1imit,

such’vessels', however, could.still.contribute to, "i‘nsho:i:'e? landings.

o o

[EES

~ . .)
'D‘.‘: X . B B r.:

- . d
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PR Y . . ! . \ ' . ""' ‘ " . . ';:u [N ! . > I
- b ey | B \
' S (a) Unsanitary holds: Most Newfoundland inshore fishing vessels

5 : " Lo -/".'.}
.%_
’”-

o ' ) are wood aving wooden fish holding spaces, generally wpth c
.- open seams. Such holding spaces quickly become rough from . i‘

L - . - ! I ' t

A . ' u51ng pitchforks, making them extremely difficult to clean.

N J
L) - - i . - - 3 ” "’

. ", 'Q . FlSh held in them quickly become contaminated with spo;lage

. U\ L N bacteria therehy shortening storage life, and reduc1ng .

o
5
.

e . .

o + g

e It | ‘

3

(b) Yo ‘Protection from Sun and Weather' Most open boat fisher-'

o -

J: ‘.,  men fail to prov1de cover for their catch and, as a result,
T M . A ) { ! N ¢ I

o, o flSh becomé’ dried out and/or overheated.
- .. x

e, .~ (c) Use of Pjtchforks: On both open boats and longliners pitch—
i . - . - ~7 .

%]

. 'forks'are commonly used to move and handle fish. This
BN 3 . . coeT \

oo . damages the flesh and causes bruises and*blood spots w1th

3
. b B
- . . i . . ¥ !

T resulting low quality and loss of yield. ' ’

~ae

é.v. .

/

[ o
longliners have holds Well,

Q

WL ()" (a) Stow1ng Fish too High Lar

N g over 3 ft deep. Fish stow

at this depth. and hlgher will

T }" - result 1nfbrush1ng of bottom layersua-

o

A g; o (e) 'Lack or Iﬁprgper Use of Ice: Experience has shown that the.

- . ot .n

best way tq hold fresh fish is by stow1ng w1th ice to o

: 'l, i ' o,‘1' reduce the flSh temperature rapidly and hold it at or near
i - . - Jo©r . ; u
S o S 0°-C.l Few inshore boats have had access to 1ce of to ice
R R v ’ o /
T T . -in, sufficient qhantities; thereby seriously limiting the

za’

d o . ] length of time a longliner type vessel could remain on the

§

e

< lRefrigerated seawater systes are also in use in other parts of Canada but
. .. _ this method of holding 1s not-used in Newfoundland up to now.

o < o ' D

' A Federal Government program to provide assistance for ice making facilities
TSR SR .will result in some 6504ko 700 tons per day mére ice available 1n fhture -~

¥ . o years and should allevidte this problem to a great extent. .
. PN i \‘ N oo f ~az . f ,‘ P
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. fishing gnounds;«
T (£) "Fish not Bled or Gutted on Removal From the Water:

/

]

¥ e AR ‘ Bleeding:by,cutting the throat:ér tail (of éome.species
such as cod,'turbot,-flounder; etc.) %s the general practice

"in most European fisheries. ' This practice results in &~
"".’ ’ M . , , ¢ 4 —

P "~ whiter fillet and reduces or.eliminates blood.spots and

.qwk“—gi Dzulsee. "thlng of cod achleves a 51m11ar result but

-_Lr—-‘ ..r—-—--—~ - "‘—-'“"[:’

_a-' e e

. Coe L T o ‘ thls resqlts in dlscardlng all ¢he gut contents wthh

— "+ 'has some commerclaI'value. AL

o j& . :}é— £ (g) Fish left too long lG:Lllné’ts'- Gillnéts should ‘be tended .
e : ; '

° / - . every day to remove flSh caught otherw;se brulslng, blOOd—~

] “"". ' . . ' B u.' ' "r —fL .’ .

spots and general dlSCOlOPatlon “of the fillets result

7 The general practice 1n’Newfoundland is to haul nets only

- ! AEEN

aften 3 days, or more if weather 1nterrupts flshlng B
7 . - "
‘ ' ’ / operatlons.l . ;' S LD »“” o "

3 .n
N .

II. . Dlscharg_ng, bockside’ Handllng & Holdlng

(e) 1scharglng' In most communltles, pltchforks are used to " -~ }'\

w 0

transfer the larger species of flSh (groundfish, salmon,

etc ) from the boat to the -landing wharf. In a. number of

}:. g B . :', communltles, ‘the fish is forked into a tub or bucket holdlng T !
.1 S o . | ~about 25Q:lbs. This tub is then elevated, uslng a small

drun and rope-hoisr and fﬁé fieh dumped info an elevated e

T hopper. The flsh is held in thlS hopper until a truck

. ‘ :“, - o : arrlves to’ transport it to a processing plant. ,Smaller fish

R 0","' . \ . "’ ) ) - -, . . -' . e ‘
; "+ lhe southwest cdast of the Island is an exception. Here the fishermen :
.refuse to use gillnets, claiming that they drive-fish away from the inshore ' *

’ L grounds. whereas baiting (by handline and trawls) tends to attract fish, . = -
v The relative con51stency of catches in thlS area tends. to support this clalm.., K

- . ‘ T . Q
$
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(b)

(c)

4

" 'such as herring and capelin are -usually shovelled.

fdcilities are non-existent. Othez" communities, however,
. )

'to hold fresh fish prlor to transportatlon.-

transportation. - . : ° Cy e

-y
i

*

[

‘In the case of'pitchforkiné, considerable damage is done

' '-. ‘- ey, ! -
t¢ ‘the.fish. In both cases, the oafration‘is quite slow

.

and inefficient from the materials handling. point of view.

Dbckside Handling: Most handllng at dock31de\“s by p1tch-

A 3

fork and buggy (a deep wheelbarrow}'whlch is agaln 1nefflclent

“or damaglng to product quallty., In those'feW'pLaces whlch

hold fish in elevated hoppers, the discharge of fish into’

the truck is an efficient operation from the materials

handldné point of view, but the fish is freqnent}y damaged

in‘dropping from the hopper to tne tru¢k, a distance usually

of 4 to 6 £t. '~'~.’“ﬁ5 o . | L .

Holding:f In many,communities'where'fish is‘landed,.holding

i
W i\

have "community stages" or "holdlng unlts "l_'l

Communlty stages were constructed 1n'the '50's and '60's
by the federal and provinc%al governments in some 70 to 80
commuhities‘and were intended to:be used as saLting stages

1n place of anthuated and unsanltary flshermen s stages.

However, the decllne in the salt flsh 1ndustry and the :

1ncrease 1n fresh, resulted in manytof these bulldlngs
’ N ' '
being used 501e1y to hold flshlng gear and, 1n some cases,

In more recent years, .the prov1nc1al government has.
S

constructed a number of so-called holdlng un1ts for the

expressed purposefoffholding fresh fishsprior to

{t‘l. . .' P P .

© .



P
L

Over the past 5 years, a number of both community stages .
and hoﬂ.ding'u.nits -have been converted to small proce_ssing
' .=, plants (féeder plants) which supply fillets to a larger,

e

o The fact is, that as holding units these facilities are
¢
. most unsatisfactory Very few, if any—, have any :Lce

fac111t1es and as 1mentloned the means of movmg flSh into

and out of them is most mefflclent Conver51on to feeder

! w

plants was:an attempt on the part of the provincial govern-

3

ment to- overcome this holdlng problem. It has been partially.‘ '

L.

Coen successful 1n that respect but not in the overall plcture.
f !
The prollferatlon‘of many such small plants makes control .

C . of the mdustry much more di'fflcult the operators are

usually under-flnanced and therefore hlghly vulnerable to

depressed condltlons such as are now ‘belng experlenced 'and

- ' the efforts of government to ass:.st the mdustry must, 1f

)

11: is to provide help to such facllltles be spread too '

b, "~

o thm to real;l.y accompllsh the ( presumed) objectlve of ‘

. making th'e fishing industry. viable. .
. , " ' I,
I1T. Transportatlon' The almost unlversal method of transport:mg

fresh fish from landlng point to prOCesslngﬁplax@ is in bulk, 1n steel

' .or stake body trucks, often uncovered Recently, some covered tmcks

have been~used. ‘The method of loadlng depends on the fa0111ty at the

1and1ng pon.nt but the most commoh is wlth the use of pltchforks. i

Snmnlarly, pltchforks are used to dlscharge the trucks at the fish plants.
Varlatlons .mclude fllllng the truck- body from overhead holdlng hoppers )
and usmg dump trucks t6 dump’ the fish usually :Lnto a holdlng room but

' - N . e . ’
1 - . "

.



condltlon reduced that time cons.lderably.

. . .

~occasionally into a hopper with conveyor feed to the-processing room . ,
-\(e g. Booth Flsherles Fortune)

Such bulk handling is damagmg to quallty, as. 1s the pltch’ A N

forklng, frequently, the ‘flsh is trucked w:l:thout ice and w:Lth no i

) protectlon from sun, road dust, etc.

.One particular flshery, the codtrap fishery is especially -

’ "-affected by this transportatlon method. During the months of June and

July, high volume landmgs of cod result from thJ.s fishery (descrlbed

~ in Appendn.x A. In an effort to overcome the problems mentloned. .

abov s most buyers have adopted the practlce of transportlng trap

:

"
[
1

Unfortunately, this practice 1ntroduced' other problems. Eyen

if the f.‘l.sh could be processed soon after landmg, 1nev:.tably guts would .

TN N

be spllled over flllet:mg tables, thereby 1ncreas1ng ,plant contammatlon,

*

- but frequently, the fish had, to be held for a perlod e, g. overnlght,

¢

- before it could be processed and gut-—:.n flSh deter.lorates much fas'ter

LN

than gut out. Hence, the gain whlch was hoped for was ‘not achieved and

frequently, an overall loss was’the result.e Sy
L

llﬁ.‘

It w:Lll readlly be seen that the p:l:‘oblems descr:x.bed above eJ.ther L

i

-d,t.rectly or indn_rectly affect the quallty df the flnal product and in" -

fact a large proportlon of frozen fish shlpped to the [V S, (the

\prmclpal market) is of No. 2 qualJ.ty or even worse.l . ‘ -

A PR H

Federal Insliectlon places flSh in three quality g'ades, 1l is‘go'od to top'
quality, 2-is acceptable quality for human consumption and 3 is rejected as,
unfit. On January 11, 1973 the thesi Minister of the. Department of the
Environment, Jack Davis, stated that some 100, 000,000 J.bs. fishery products
are rejected annually as unfit for human consumptlon and’ about 50% (of -

,‘marketed fish) is of second qual:l.ty. :

.
- [ . ...‘_9_. g -
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2.00° °  OBJECTIVES S ' .
12,10 . Discussion , a [ ,

*he experience of Inspection Branch personnel in Newfoundland
| . : _ .
indicates that the quality of exported fish from this Province has-

t v : L
8

- , 2 co
deteriorated in recent, years. The many reasons for poor, quality are

t ﬂ- Pl
ou?llned 1n Chapter I, Section. J, 10. The main reason for the decline in
i
qu”i‘llty, as -’ suggested in the Introduct:.on, p. 1, 1s that the inshore

1

flshery changed from a locally produced sa,lt cod industr'y to moré central-

I

ized, fresh frozen product.wn of many specles. The fish processors

!

elther neyer fully understood the :unportance of go quaiity 'or‘were

»not capable of solv.mg the problem of collect:.ng 'fish from mahy logatlons
and delwer'lng it w1thout mghl.flcént quallty detemorat:.on to . the

l
2

processmg plants. L : S .
L] 4' 7 i [} '
Wlth‘%u,mlted ‘pesources, this pro:]ect “is an attempt to (a)

lrl

demonstrate that preservatlon of quality will result in substantlal

)

benefrt to the 1ndustry as a whole and (b) propose a syszem of hand»l:mg

ard transportatlon that w:.li help to preserve good quallty

The--‘present scarc1ty of fishery' resources caused’ by over-

' explo:LtatJ.on of stocka of fshore makes the solv:.ng of the problems mentloned

above qulte ungent. It ig no longer acceptable that a large por'tlon of
landed trapflsh or netted groundfish for example be dumped because

J,ts quality has deuterlerated to the reject level. ]




A
I
i-
.
.
-
.
Iy !
- .
Al
s
.
.
l
X
‘ {
s !
~ -
1
«
‘i
’
©
i
L} ]
\ ¢
K
)

' I. TO OBSERVE THE -YIELD AND OUTPUT RATES WHEN PROCESSING

Objective Statement . .

"The specific objectives of this proj ect are: .

:

"'COD OF VARIOUS LEVELS OF INPUT QUALITY.

'

II. TO PROPOSE A MATERTIALS HﬁNDLiNG‘ SYSTEM AND PROCEDURES. TO

. o . _
OPTIMIZE/RETURNS FROM THE ‘INSHORE FISHERY.
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/.A gutted and gut—ln flsh, welghlngaapproxlmately 70 1bs. per box).

CCHAPTER TII . ... . . -
© 3.00.. . METHOD - OBJECTIVE 1 ~. _ . s
3.10 Experimental Design
‘ . - Three sets of ekperimenta were performed 1 the first with gut—in

'~and gut-out trap cod, landed at the same time; the' second. WIth gut in and
gut—out cod -from a mixture of. glllnet and handllne caught flSh landed at

. the, same time; the thlrd w1th gutﬂln and gut—out”“illnet flSh landed at,

\
I

the same time but- obv1ously hav1ng been in the net for varylng lengths ”

\\
of tJme-, In all cases.the flsh recelved«snnllar handllng and holdlng

or

treatment, however, the experlments were constralned by the nece551ty .

[3

of haV1ng to use the flSh avallablejzrather than obta1n1ng the flsh

- —— . %
'?eqplred fbr rellablllty of results. S e 'F )

- H

s,

3.20° % york Task °

3.21 . Experiments 1 to 24 .
' 2000 1bs. of 10 hohr dld trap cod was -separated into two lets

: _ ¥
of 1000 lbs. each. The flrst 1ot was gutted'and well 1ced the second lot

well iced W1thout guttlng. o ‘ : - .

.‘—l"'

‘1 to 6 . T
A fllleter of average experlence was asked to flllet about 210

ibs. each of dressad and undressed 10 hour old 1nshore cod, (3 boxes each

»

of gutted and gnt—ln flsh welghlng approxlmately 70 1bs. per box)
70161 ~

The same filleter was aisked to fillet abbut 350 1bs. each of

dressed and undressed 54 hours old’ 1n 1ce inshore cod, (5 boxes each of :

L)

. lRaw Data for all#expeblments-glven in Appendix L, p.73

.
“ .
i . ' . v
‘ ' - ES ! - - -

. - 12 . . ) g . . o , ’ - . :.I ‘
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17 tO‘Zu .“_..”"{"&57‘9’ o "« ' ’ ; o '
e The ‘same filleter was asked to fillet .about 280 1bs. each of

P

[
dressed and undressed ‘78 hq'\.lrs ‘0old "in J.ce inshore cod’ (4 boxes each of

gutted and gut-—:m f—lSh, welghmg approxmately 70 1lbs, per "box).

3 22 Exper:ments 25 to 54

3000 1bs. of a.mixture of gillnet and handline cod was sepenafed

q,nto two lots of 1500 lbs. each. ’The first lot was gutted and iced into a

large contalner the second was 1ced into a sm:.lar céntalner without

" gutting. T .

25 .to 3% , | - e . _ _
An"experienced filletéi"ﬁas asked to fillet about 300 lhs-':. eéch

) ’ A ’

+ of dressed and uhdressed fJ.sh/ from the contamers, the flsh bemg now'

,approx. 21 hours in ice. (5 boxes each of gutted and ungutted fish
Y . B L "
welghmg approx. 60 lbs. per box) Pt
. - L
'35 to uu ‘ - fa . e 2

e -
< . 5

L
“%&, < .. _The same fllleter was asked to fillet about 300 lbs. each of

dressed and undressed flSh from the same containers, the £ish being’now .
ap;mx’ 45 hours in ice (5 boXes each of gutted and ungutted flsh ;
welghlng approx. 60 lbs. per' box) ‘ N : oo
451:05# ( ‘.-” . C T * ‘.

The same fllleter was asked to fillet about -300 lbs. each of .

dressed and undressed £ish from the same contamers, the flsh bemg now ‘

approx. 95 hours in 1ce (5 boxes each of gutted and ‘ungutted flSh ‘

weighing approx. 60 lbs. per- box).

323 Exper-iments 55 to 62 R . .
. 600 lbs. of glllnet .cod was. separated into- two lots of.300-

+ P
[ R , l‘f‘ -

ll:>s. :e.ach. 'I'he f:u:st lot ,,was gutted: and iced 1n1:c contalners, the s

13- - |
) i i . —_\\ o e
. At LN ‘
. - e, 0 .- K ".: C— '

I
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second 1ot iced into similer containers without gutting.
) i ' - '
. ", 55 to s L

i

“

An experlenced filleter was asked to flllet about . 150 1bs.

each of dressed and undressed flsh from the contalners, the flSh now

- !
being 20 to 30 hours in ice. (2 boxes each of gutted and’ ungutted‘
. fish weighing approx1mately 75 1lbs. per box)

-

"i 59 to 62

»

The. same filleter wés'asked to fillet about, 150 lbs.beach

L ‘ - '
‘ of dressed and undbessed fish from the same containers the flSh now
I o

. > ,
belng 68 to 78 hours in ice. (2 boxes .each of gutted ‘and ungutted
v t flSh welghlng approxlmately 75 1bs. per. box)
3.30°

Experlment Controls -
I )- - - ,' - o
Experiments 1 to 2% . - v

)

3.3

i

Work layout'(individual), working heiéht type of’filletlng

cut, method of fllletlng and number of fish per box (Fish s1ze) were

kept constent. 'Input quallty varied as recorded. ThlS set of

experiments was'carried out under plant oberating conditions using a

" . filleter of ‘average experience who was experienced in cutting both
- B ‘
e, -

s 0
gut—ln and gut-out cpd. ‘ anl I
3.32 Expeviments 25 o 5i and 55 to 62

‘ 4 _Work layout (group-experlmental), working helght type of
fllleting cut, method of fllletlng and number of Ffish per box‘(flsh -

\ 51ze) were agaln kept constant. Input quality. varied as recorded.

‘ These sets of experlments Wwere carrled out at the Fisheries College,

[ '
St John's using an experlenced but muqh slower paced fllleter

qemployed by the College, and a dlgferEnt work layout. ) - .

] - 1u -



3.40 A'Measubements .

The actual time, performance rdting, 1 output of fillets'

(skin-on) and the quality of~workmeuship.were measuﬁed~for.eaeh-

i

experiment. The normal output, lbs., per hour for the dressed and

undressed fish was calculated ‘as was the normal output of fillets
o ‘ : i .

T

//C;E}u-on, skin-off and trimhed% normal output of skin~off and triyméa*\
4 . ] R

N

fillets being related to the normal output of skin;on fillets rather

than to the gctual skinning and trimming rates, which' were not

!

measured . . : )

v

;- Where percentage yields were calculated the!average

\percentage of gut welght was used to relate yield from dressed fish
i

to undressed weight and vice versa. Input and output qualxty was

judged by federel inspectors. . Characterlstlcs of the three .grades of.

— .
! ! (Y

fish are given in Appendix B L L v

t . * -~ . . (L)

| . | v

1 Normal Output is related to actual output by the formula o

. . . [l

,Nornal-Output Actual Qutput i :X'lOO : ' R

, o - Performance Ratlng
' where the performance ratlng of the fllleter is expressed as a
pPercentage of that performance which would be achieved by a filleter °
‘working at:an normal pace. This rating is done by raters trained in
this technique of work study which provides better comparlsons\\han
actual output results.

L4

- g
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filletsl from gut-out cod exceeded the average normal output of trimmed
' fillete from gut—in cod‘by 16% fwhile the aVerageyieldcf trimmed fillets

from gut-cut cod exceeded that from gut- in cod by 15%.

For expemments 25 to 54 the average normal output of tr:.mmed )

1
. , B

:Flllets from gut-out cod exceeded‘ the average norma.'{. output of b:*lmm,ed

‘flllets from gu’c—:.n cod by 9% whllél the average yleld{of trinuned-fillets’

from gut—ou‘t cod exceeded that from gut-aln cod by 6%

' For experiments 55 to 62 the average norm#l output of trimmed
filletsl from gut-out cod exceeded the averagq norma output of._trimmed_:;
. ",fJ_llets from gut-in cod by 7% while the average yleld ‘

was virtually the ‘same for 'gut-ln and gut—out cod.

®,

percentage of fillets re]ected from the gut-ln cod on the flnal day of each

-~ ' i

set, but ‘thlS fact is not taken 1n§ consideration in the ~abbve.
Y .o . R4

' Ve N

'

‘ a
' ' ' '

1 The Normal Output of trimmed fillets 'is based on the fJ_lletJ.ng rate,

-not on the rate of trimming and, in effect, reflects both +trimmed yield
- and filletmg rate, . ) . . .
, . - i _ N A

[ ‘ , T e

v oo
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4,20 . Differences int Yield from gut-in and gut-out cod as quality -
T * detériordtes. . (Table IT, p. @9 and Figs. 2 & 3 pp. 20 and 21).
For gut-in: cod the yleld of trimmed fillets fell from a high !
of 36. 4% of gut-ln we}ght at 21 hours old 1n ice to a low of 16 9% at
110 hours old 1n 1ce a drop of ,53.5%. o .

H

For gut—out cod the yleld of trlmmed fillets fell from a high

.Aof 36.7%, .of gut-in weight at 21 hours old in ice to a low of 29.2% at

" 110 hours old in ice, a drop of 17.5%.
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P EXPERlMENT °1 TO 24

L “HOURS_OLD.IN.ICE_ .

. EXPERIMENT 2570 84.. - |EXPERIMENT 55 TO 62
_ . HOURS, OLD INICE' - . '{ HOORS OLD IN ICE -

L4

o

10

. 54 .

78 ;

T2 45 95 15 116

TiQut

g‘u"t.-_

gu_r‘" gut .,
in ] . out

gut’

in

gut

gut
out

gut

gut gut | gut’ gut gut {qut’
. i

gut
out

gut
out

T % YIELD |
(based on gut-in weight) _

in -

-on | 135.83

out-

'40.63,39.52

,)._.

42»05

37.60

'41.54

out -

'45.60

“in out | in -in in 1 out
oL . '¢

)

48.20/47.12 14650 4514 4707 41.80 41.55.42.98.4107 |

1 S . T

slgfnTpfi":'

13686

30.48

35.60

39.90

“. yL r

- ) . B ’. ] R ( ) E . ‘
139.80/42.50/41.00:41.30 40.20.41.11° 3823 38 16"

—— : : B

trimmed -

- 13052

3356

27.83

33.74

—

i
\
\
; U U,

32.48:34.24 3082 32 30 30. 75-.

36.40 3770 [33.60 3645

1
B
i~

'-,-'NbRMEAL5., QUTPUT

gut-in
round fish'

990.6

i- :
S [ .
Iy ‘_" ‘ |= L
. c 4
) \

925.8.861.8

9105

9653

i . {
i
!

411.5 676,0 763. oes4.o-'_e‘a% '

b

3915 3897 :3645:407.8 '420.1

‘Ibs / hr

$' ] Ca 2
skin-on I . REEE , 1 Co N L Eoov TR
fillets - 354.91407.7|365.9.370.8 {342.3/1401.0,178.37187.8 {171.8 |188.2 '189.7 :193.9 2975 316.0 2800 2820
. - NS T . 4 : ' . : '}: ,.[A'-"’ .{.I'
“skin- off - ;

'fille_rs '

13413
‘ ¥ T

348.1.

3242

3852

156.9 1658 [149.3.,168.4 [168.9 |169.4 258.0 291.0 {266.0 255.0

_' mmmed -
' flllets-_..-l

12827

2959

253§é

3’25.7

141.9 14;7.13 l22..5‘l48'.,7 ]36-.5,' 1411 zbsio 2460/209.02000|:

P

p 25;&‘ rejecr

@ IO% re;ect @ 21.5% reject @ 95% reject @ 455"/’re1ect ® 0% rejecr RN
C rm m*vmm TA B L- E-- 'me.-ghw I P L Ty S -
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- ® S . . 4
% y lNPUT AGE “N'ICE} 2 YAELD -"% OF GUT-IN )NElGHT .
s . Y
§ | C_QNDlTlON ’8: QUALITY s’liin-:an ) i skin-off | ’trrmni‘éd‘g :'Li:smreecj’ecfs
) " ! 10 hrs.-gut=in- high no. © 35.83 ; L f - B ) 1 '
/ 10 hrs, - gut- out hxg’n no “a0. 63. ° : L i N
Sb | sahrs.- suriin me meq//o dow ng:2 39,52 36.86 - 30.52 3052
io | 54 hrs.- qut -out lowno | to med no 2 42,05 . - ':39;'48 - 33.56_ ) 33.56
24 | 78hrs-gutiin lowno.2 tono.3 37.60 <. "35.60. - |. 27.83 . 20.90
" | 78 hre. gut:out med to Jow no.2 - - . - 41.54 .. T 3990 33174 30.40 ~==
. 1’21 nrs,~gut-in- med. fo low.no. | 560 I 39 ad’" | 36.40 36.40.
o e 2|-nr;(4”;:t-ou; med.to lowno. | _..48.20 42 5o 37.70 - 37.70°
.| 257 45 hrs.-hmn med. to low no. 2 .éi'i.lz 41.00 " - 33.60. 33. 60
| to | 45 hrs.- gut-out low ho. I to med.no. 2 4él§o 41.30 36.45 36.45
5?_ ‘85 hrs.- gut-in low no. 2 to no. 3 45!4 ) - 40.20 “ 32.48 25.66— £
: '95.hrs.~ gut-out. med no. 2 to no. 3 47.07 41,11, 34.24 - 31.00 .
i5 nrs-Z{ut in-med to low no. 2 4]. 80 38.23 30.82. 30.82
55 |. 15 hrs'~ gui-out med 1o low no 2. 41.55 3816 -~ 32.30 32306
. ¥ 1110 hrs- gut>lowino, 2 fo reject 42.98 39.00 30.75 16.90
2 10 hrs. —gui-ourmed no. 2 fo reject ° 41.07 “37.90 1 29.20 29.20

1.
-——
o

~TABLE TII°
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Lo . ,, - CHAPTER V

' 5.00. stcusszon . o ' N
5.10 . leferences in Yield and Normal Ou'tLt betxgeen gut-out and
- gut-in cod.

There appear to be apprec1able dlffer-ences between, both normal

output rate and yleld 1n favor of gut—out cod, as demonstratedf art:.cularly

J.n experiments 1 to 24, There are two reasons why th:.s set’ f experiment's

N,

it ]
is considered more 51gn:.f1cant than the other two; f:.rst they were “darried

'y '

out under aotual plant ‘conditions by a fllleter on incentive pafy; second,

the output” rates inm the otherexperiments were much lower so thatt -

" “filleter had r‘nore-"rtime to overcome the apparent disadvant&ge of filleting

|
g\}'t-in cod.

~
¢

v

Further, in cons1deﬁ1§g whether- cod should be processed gut in

or gut—out the only perloc} thls is of concern is dum.ng the trap season

since cos ca‘ught by other means are, in general reqrnr*ed to be gutted at

N

Based on those expem.ments Ne‘wbury & Amaria (1974) derived the

relat;We beneflt/cost ratlos of processing gut- in and gut-out trap cod

when purchasmg trap cod at 9¢ per 1b. gut- in or ll¢ per 1bs gut-out,

and: selling at 77 5] per 1b, for cod f:.llétq and 58. 2¢ per lb. for cod A? v

—~—
—

blocks. (the then-prevalllng rates) B e

For- ten ‘hours old (m‘:Lce) cod, -these ratios for gut-in and
gut-out cod are as follows: e o ' o Co .

! ‘ B/C Gut—ln cod -+ 3.0149

R B/C Gut-out cod 3.3016

‘I‘ l . ':. : ‘ ." ,' . . 22- '
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" -5,20 " 'Differences in Yield from gut-=in and gut-out cod as 'quality

! ) : v e

"'deteriordtes

‘Each set of experiments demonstrated a rapid yield loss with

~ . . !
deterioration in quality, even without considering rejection of fillets

as.unfit ‘for human consumption. If quality deteriorates to the ex’ter;t

. . . , [
that fish are beginning to spoil, rejection of spoiled fillets results

1
H

in“much gr’eater' loss of yield.’ .

' The experlments also demonstrated 'that quallty of flllets

. detem.orates faster with gut-ln cod compared with gut-out. The main
i

réason for this is that enzymatlc and-bacterial action within the,guf -

quickly bi"eak'down the gut wall aand”begin attacking‘the bélly éavi‘ty

caus:.ng "bellyf-burn", a sp01lage of . the lower part of the f:.llet ; )

YNSRI SRS S

o characterlzed by brown jelly-llke patches. (Fig. 4)

4
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5.30 Conclusions. - o o .

. . - The averag trimmedryield from gut-in and gut-out cod was

o Y

yield to skin—on ield for the other experlments of 786 Sfor gut-in -
cod and qu for gut-out cod. ThlS p01nt on the graphs of Flgs. 2 and 3 N

&

- pp.Qo ~21 shows that really fresh fish may not produce a higher yleld

as might be expected. T ' . ‘s A

There 'ar'e two pos51ble reasons for thls low yleld from 10 hr.

'
) AR

old fish, one is that at least some of the fish were pass1ng~through

the rigor mortis 'stage and were thus .not laying flat on the cutting board

but were curved, Plgld and difflcplt to handle and flllet. This conditlon

1

was not noted at the tzme of fllletlng, hOWever, and the output rate for U

—— ; ]

- this flrSt set of experlments was qulte hlgh, indicating absence of rlgor.

e

On the other hand there is no questlon that rigor mortls w1ll

t

-~ e

’affect both output and yield adversely, and manual or machine fllletlng

of Min rlgor" flsh is av01ded by processors when possible. ‘ N

1

a’ The second POSSlblllty is that yield vas adversely affected

by speed. Amaria (1974) observed a S1gn1f1cant negatlve llnear . a :.. - -
. ’ 1 ‘\
correlatlon between speed (performance-ratlng) and yleld 1nd1cat1ng

: that the low yield on experunents l to 6 may have been due- to the hlgh’"

O o
‘output’ rate. (1003 5 1bs/hr. for gut—out fish and 990 6 for gut—ln flsh, .

for experlments l to 6 compared wath 881 6 and 925 B for experlments

l ‘n'-'

| 7.to 16.and 965 3 and 91035 for 17 to 2u) | - o

© It is 11kely that a combinatlon of these factors and p0351bly .

. 1 .
\others ‘caused the relatlvely low average yleld dn experlments 1 to 6. ‘ S

. and the ‘experiment should be repeated to conflrm “the results obtalned e -
or otherw1se, and to establish the optlmum period for fiIletlng freshly ‘ - o
| . . “1 . o - " ! L
- caught fish. ' . ] - oo o -
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Q' possible'after rigo'r thi's i1l have to be welghed agamst the fact that

o oo y , . ‘ '
- . - [l —~

,Should it be showm/that signifioantly greater yields are’

s 4

Irap cod processed and frozen pre-r.lgor has better taste panel acceptability ‘-

t

»than does trapcod of the same date processed and frozen post-rigor. '

J ' ' .
The dlfferenc s between. gut-m yield and gut-out yield var:.ed o

(MacCallum et al, 1968).

g——— =

)
-
, ¢

,'cod .‘LS to be held for any appreciable perlod prlor to processing ' >

or not trap fish should be processed before rlgor mortis sets :m, it is

mdely, from a 13. 5% mcrease in yield of gut-out fish over yleld of gut-

in flSh for 10 hours old (in ice)’ trap fish to a decrease in. yleld fbr -110

i v

hours old (in J.ce) glilnet Fish.

' . . -

13

There are numbe.r of poseuble reasons for these varlat.tons, '

. for example the presence of the over-large gut :m feeding trapcod may -,

LY

o i e et e =

trying 'to avoid cuttlng the gut, causing him to»be less efflcz.ent. ; . \\
In e/xperlments 25 to' 62, \fh//dlfferences betyeen gut-.m and gup:-- b
4
7 R
out yleld are not as s:LgnlfJ.cant probably, as ment1oned because of the . A _’_'

lpwer rate of output and the smaller gut content. Agaln, further | o

ex erJ.ments are necessary to conform, or othe:muse, the advantage of
P y

/

us - -
B

cod should, be gutted before proces‘sumg? these experlments show that 1f

gutting. is. essentlaljfor optimum results. R C ' . o
f % ’ , B —l

1y §J.mz.larly, whlle tlpere appears “to. be some doubt as to whether
D

-~ I ) ‘

essentlal for optimum results to process as“soo,n as poss_a.ble after rigor.

AN "
et ’

- ’ - o . . N -
' . T ] - . . N
. . . . . . .
¢ , ) - 25 - . . 5 A o -0
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Finally, for these expér.imeni:s, ‘all fish were very vgeli. iced = -

to préserveLquelity for as long as possible. In actual practice, fish

¥

.wouj_.d'not normally‘ be iced as quickly after landing; nor.as well and

quality deterioration would occur much sooner.
H. Locke § G. Halters 41973, unpublished) showed trap cod

deterioratmg. rapldly to reject qualn:y within 24 hours without ice,-

[y

'while“ gutted, iced trap cod was, ‘held without serious quality deterioration

for ohly two or three days. . This' work clearly showed the necessity

!
\

|of procassa.ng trap cod as soon as poss:.ble after 1and.1ng and of

) preservmg quality w:.th ice for the duratlon cf the holdlng perlod. ‘

\
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: | . CHAPTERVI . T .

'
l

. 6,00 . '“METHOD - OBJECTIVE II . '

To propose‘ a materials handling system and procedures to .

3

“optimize Peturns from the inshore fishery.

. 6,10  System Criteria

It lvla_S"b.GEll shown. (in section 1.20) that pre;ent methods of

holding, handling and transpoz;t-ing inshore fish result. in seripus
deterioration of quality even before the ﬂsh reaches a processing.

i

‘-plant. Chapters IIT. and v show clearly that processlng yleld of cod

decreases with decreasmg quality S A L

~-While comparable experiments have not been carr:Led out on

0

other specles, it is lJ.kely " that poor quallty smllarly affects the
yleld from; other groundflsh spec:.es as well as pelaglc (herr.}ng, macker'al

capelln) and demersal (salmon)

~—

Thus, the f:xrst and main requnrement of the proposed matemals .

handllng system 1s (ay fish quallty mu t be maintained at a high level

- at least for several days.

. n Te
e . .
' ,
\ R N '
. . B .
. .
. .
!

Other' cr-rterla mclude the followmg SN
(b) " The methods to be used must be acceptable to
o fiehermen and buyers. |

) 1 The Inspection Branch is frequently called upon to inspect and ..
* . 'subsequently to reject, fish of dou.btﬁll quality Rejectlon alone, then,
+ causes reduced yleld. S ; .



K

(c) The s;gzs;tem must be usable by both open boats and ,
-t b - ‘ )
" longliners. V

(d) The estimated overall cost must be Tess than the

cd

anticipated gainj i.e. “thé | }benefit/'cost ratio must be
¥ . -

greater tharn unity. : : A .o
» . '

(e) The system mst meet Fish Inspectlon requlrements.

6.20  System Conceptualization
¢ . " ¢ S o S -

The system proposed is, basjcally, a system of containerization.

N Containerization # in widespread use for all-modes 6_f transportation, road .

A

rail, air and sea, and for these 4pplications has the following advantages:
. . ’ yl i

1. Less handling per 'unit due to Handling relati)té/ly

et . ' large volume. - o 4 : ' I

e s
e
,,,_»‘_._«..___-

)

2. Better. control of- shipiients when using large lots as
E .compared w:.'th smaller lots. | R B
3. Better control of pilferage.
4. Packaging (cratirxé) costs lredt‘:bed.‘

» . ' -

o 5. Low or no loss of contaJ.ners (sa.nce they are too

¢
%

large to h:.de)
6. Suitable for (almost) all manner of goods.

' '? o 7“.‘ .May be used to transport goods in both d:u:'ectlons. -

Most plants in Newfo'undland today use forklift trucks’ For

various operations and could {eadily hax;dleconta:‘mers designed for use with

fork lifts: ' SRS L
' E ‘ ‘E'om:l trensporting fisl';: contamers have all the advantages 11§ted
(they could be used to transpor% ice back to fish landlng pomts) Also, et

an 1nsulated containep, properly 1ced would preserve fish qualrt:y for
. l M Y
several days in summer compared wrth only several hours in open trucks.

L

. * ) N : . .' R
St L] . R i o . - |
N -~ - .- o - 28” - . . ¢ '
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Do
costly to clean per unit of fish delivered. There would be much fewer.

' ) k ) !

A‘furth‘er’ and veljy important advantage fis -I:hat' in the early *

'and Jate parts of the fishing season when catches are- low, truckmg can

i

. be better scheduled. For example mthout conta:mers, if the f.‘LSh landed

. O o

is not collected soon after 1.;md1ng the quality suffers drastlcally, yet f

moSt buyers will not send -a truck for small. quantities of fishj; with '
' ’-‘/_ ) ; o ' ' . | v
containers, this fish can be held for a day or so until it is economical . i

3

to send a truck. Holding in insula%ed containers would be much bette'xi'th?(\

" ‘noldi_ng in a ’"holding unit™ since ne additional handling wouid be needed:

~+ «
- «

. - {
Compared with boxes (standagd_ fish boxes of /APProx. 100 1b.

. N .
capacity) larger containers, properly flesigned would also be puch less

of them and manual cleaning would probably be econoinical. S

' : \The ‘aim” in selectlng a standard conta:.ner for transportatlon of .
flSh ‘and it.can be a standa?rd contalner, should be to transport the . \

greatest volume of fish ‘that can be conveniently handled by fork\lift

. truck wrthout damage to fish quallty end w1th safety. Appendn.x D . ‘

'
illustrate two contalners wh:Lch are coln31dered suitable, the flI‘S't a -

manufactured, molded-—plastic eontainer\, the second a wood 'frame, plywood-

sheathed, epoxy—coated container.

While the wood contamer is cheaper per unlt volume and can be
buJ.lt anywhere in Newfoundland 11: has ¢the dlsadvantage that maintenance
f
and replacement costs would be higher than with the plastlc contalner.‘
. K, ‘

' Containers are also proposed’for use ?n #ishz. g vessels, but in

¢

]
this case, of course a standard contalner' :Lis ot pnactl

i ..
For open boats the use of net and;o]‘ cloth bag

~::11.

is ﬁrqposed .

1

Two methods of hold;mg the f.‘LSh in the flexible ba Js on the boat are -
suggested: - ’_ '

o 1. D.wide the boat 's fish holdlng spac and suspend a bag in
‘ = 2.



o

.each division. |
o . 2. Lay a bag in the bottom of the -holding sfsace, ‘place so |
much'of the fish catch in this “First bag, cover with ’

secohd 'ba}g, so much more fish, and so on. (Newbury,
' : ! i .

Amaria, 1974).

' . ' .
" »

. ' Again, the aim is'to hold the larges quantity of fish that

"fcan be convenlently handled by shore lifting equipment in safety and

v

wrthout damage to fish quallty.

_The method propos’é,c; for contalnemzatlon of longl:mers ;

" (decked -yessels) has been described in two reports, John . LeGrow (April

i

19, 1974) and John Mallam (Dec. 1974). N . )

s

In a small longliner Wlth a flSh hold less than 8 ft. J.n

Ll e

'"'“‘helght the pr.oposed conta:mers cah be fllled with fish- w1thout concern

for damage’ to flSh from crushing. . Such would not be the case for

v i

longllners having holds of greater depth for- whlch LeGrow suggests the

use of a hinged: d1v1der_- mldway up the contalner which could be dr'opped

in place when the container was half fllled and more f:n.sh and ice

- ' ‘ »
: adc?.ed. Th proposed method of removal of such containers s by a

system of pulleys _‘Eo move the containers along a_ngie aluminum tracks

laid on the bottom of the hold. Using the ship's gurdy, the containers

i S

"

are mov;ed to below. the hatch where the shore hoist is used to Lift-them K

.Out.l . " ' . R I ’ - 1
As an alternative to holding fish in ice, r-efr:igerated. sea .
'water could be used as is done for herring in Britain, This overbomes

. the problems' of crushing fish a'nd the n{ecessity of corhplicating tBe

H

- contaa.ner by usmg a hmged d:.v:.der but may compllcate the dlscharging

of the con’ca::.ners ashore. - « o , :

o



\ 9
The advantages of a satlsfactory contamerlzatlon gSystem ' for
- -, R
. longliners are: obv:.ous and ~exc1t1ng. Wmth present methods of bulk holdmg,

\/\ the only means used for discharg.mg such boats is w1th pltch—-forks, ~

onglmer holds is very difficult, very slow and very damaglng

-y

to fishfquality. 'In fact many longllner flshermen hold the::.r- catch ém

- . : deck to avoid having to. remove it from the hold, thus “losing 'the protectmn

from sun and weather that the hold affords. . . ‘
4 ; . ! . '
T S : Discharge rates 'anticipated' For containerS‘ are in the order of

. ‘ f

. 25 000 lbs. /hr. usmg' probably not more. than two men, compared with' 10 000

Ca . ) lbs. /hr. using three to f::.ve men with pltchforks. Further, qontamers will

prov1de good protectlon for fish quallty assum:Lng, of course, the flsh is

well 1eed as intended and as'necessary., .
- - - -t - -~ Thematureand variety 6f fish holds precludes the bossibility

A- of standardlzing fish hold conta:.ners and each vessel system must be

des:.gned to suit the par'tlcular vessel sed on the work done to date,

e mstalled cost for a contamer system will

x $7/800 per- 1000 1lbs, of holding capaclty, 'somewhat less_if the insta.llation

- ~of track, pulleys and deck man-holes were done by the :E:Lsherman, wh:.ch is -

A.- qu:.te with:.n his capab:.ln.ty . a ' ‘ /-

i

' o . - . The forego.mg descmbes two segments of the proposed system,

»

transport: containers and contalners f!or boats. The rest of the syﬁt
- . 2!
s cons:.sts of shore facil:.tles wluch shou.ld facilitate the following

functlon§: , ce . ’ ‘
- T - e . e
. 1. Removal of containers from both open and decked boats,” .

L A >

oY

: . Lo



T~ 2, Weighing of the catch. - L . ,

—~—— " ; )
' +

3. Provision of buffer storage for fish prlor to placing 1n

-

A contalnens\\r undergo:.ng some processing operatlon sucl';

i -~ l _

, as guttmg, greE.ng, chlll:mg, de--lcmg, washing, S]?llt‘tlng,
cuttlpg tpngues, recdviar1ng roes, J_lvers, etc.l . . .

‘%4, Processing. operati(_‘)n\s' as- re%t‘li\red lby buyer- and/or fisher;men.

r

5. Icing of fish. ' L : % :

L
6. Loading fish, with ice, into.transport-containers either ‘'

l 1 ‘
- “ : : !
" ———"processed or unprocessed. ' . - .

p ! . & ; ,
. . . 3 s ) . 4 '
o -+ Y. Removal of offal so as nét to cause pollution.' ‘
. < ¢ B, Moving transport 'containers. .on wharf and loading and E

4

v

_Unloadlng trucks. B S

9. Handllng of spec:Lalty produc'ts where. landed, e.g.~»~loﬁsters,

crabs, whelks, clams .4 etc.

> 10, | 'Washmg of all contalngrs, bo

v

o © « bacterial cbﬁfamination.

t * « L -

All these functlons should be performed eff1c1ently, in safety and without

appreclable damage to fish quality..

'

" 6.430, h System Des:.gn, Installation § -‘Tests

a n
B .The. design- of the system based on the concepts described in 6.20

- 2

" consists of .the following stepk: _ o o . S

1. Selection of transport containers Coal .o
2 Design of open boat con:tai%iérs. " .-
3. De51gn of decked boat contlalners and §ystems. .

J b, De31gn of shore facllrtles. . . h. B

ck, etc. to reduce

o

N

P
.
=g
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6.31 , ‘Transport Containers 7 _ v

a}: "- ' ) .

' In order to: carry out some f%sts, wood contalners (Appendlx D )
: (

were constructed in the summer “bf 1974. These-contalners,-whlch were

orlglnally'lntended to be used as portabl&»lce bins, were used to 7

transport both fish and lce on three occa31ons only but appeared to be

(- At
i

“ satisfactory, Ght—ln and gut-out lced cod weré ma1nta1ned°1n satis- L’
L - " 3
* “factory condition” indoors for- 2 to 3 days in September. Later, they
T c'sl . . . - . * . -D.
were used to transport and hold ice ddring September and October. No
9 ]

measure of meltlng was done but losses after a month were reported to

be about 20%. ST ' L.

No damage resulted from vandalism, even though five containers
mereileft outdoors at Gooseberry Cove, Newfoundland, .for‘several months..
The Norweglan contalner shown 1n Appendlx E was deslgned et

) spec1f1cally for holdlng and transportlng fish' 1n ice. Thé size: (1500‘ ?/
v 1lbs. of flSh) may be more approprlate to Newfoundland requlrements, but -

the cost (approx. $700) may be- prohlbztlve.

. . L

' . - Fifty "Coldshlpper" contalners (Appendlx D) have beeﬁ ordered for

t

o8

tests in 1975 at.a cost of approx1mately $320 each. ‘These contalners

hold approx1mately 1100 1bs.’ of flSh in ace, compared w1th 1500 lbs. for :

both the wood and the Norwegian contalners. They have been tested at“ .

Vancouver by. federal f;sh lnspectors and are reported to beé of exceptlon-
N p P Y L, e

" «ally stromng and durable~construct10n. ' ; v

-+

% A e ‘ v . -
Bbégf Open Boat Containers ' ' S . .

- ]

SRR “Two types 6E contalners haye been fabrlcated and tested, one

o

®a 10" x lo' v1nyl coveredrrelnforced cloth bag. Thzs bag is not
t v oa- « [
convenlent as ‘it reqU1res a lot of head room and lS somewhat dlffacult

’ 9

to dlseharge.,\Nevertheless, it may be sultable tojuse as “the -
~ . : ’ ", [
- ‘ o T =3 - . SR "
. . . & L . AT L '
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bottom container in open boats to keép'fish away from unsanitary wood ;
"surfaoes, thereby meeting’ 1nspeot10n requlrements without the necessity - -

"of'applyin an expen31ve, durable coatlng to. the. boat hold. ' The other

!

is a 3" mesh net bag (Appendlx F). This'bag was tested brlefly at

Gooseberry Cove in December, ’74 and w:th mlnor modlficatlons 1s

con51dered satlsfactory S ,}' - : S " -
PLEEE L ‘ -
: PR . T _ o
6;33 ~ Decked Boat Containers dnd System - R ‘ Sy

—_—

. Becau%e of wide yariationszin boat hold dimensions; even of
’ i
boats' bullt from the same plans, it Wl&l be difflcult if not 1mp0551ble,_

y ( /

B Io standardlze on contalner 81zes for decked boats w1thout excessive loss . -
" of carrying.capacity on some boats. Because of thls and because long-~

1iners-have-a yarbety of deck gear and equipment, it will be necessary

LA

to de81gn the cdmplete system for each boat fitted w1th contalners.
| | _The 50 ft longllner M.V..Reid Brothers fis belng mOdlfled for ‘
.contalnerlzatlon by the 1nspect10n branch of federal flsherles and this
' system is descrlbed in detail by- Mallam 1974 Layout of contalners

in the hold and proposed method of loadlng and removing-contalners is : : rr

shown in!Appendix G, . T o “:1

6.3 - Shore Facilities =~ " oo : '
..' - Two shOre f30111t1es of the type proposed have been 1nsta11ed‘
one at Tappers Cove Torbay, the other at Gooseberry Cove, Trinlty Bay,

..Newfoundlan% The ba51c components are descrlbed in Drawing No. 7u08

. i - N . R e e v e tve A ke

-'Appendlx "H.

Lot

° i -~

" At Tappers Cove, Torbay, an A-Frame has been cOnstructed across

the head of the wharf to permit u81ng the same h01st (51m11ar to that at

\

AGooseberry Cove) to discharge boats from both sides of the wharf. At <

Tapper s Cove, also, 1t ée prqposed that dlfferent systems can and‘wlll

. R S

F
: v-'
~
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" be compared for overall effectlveness.

o

At Gooseberry Cove, a. standard jlb-crane with 220 of rotatlon
I

'has been 1nstalled w1th the h01st suspended from a trolley fixed to the,

. .end of an 8" Channel Hoom 8 ft lon This hoist has a capacity of 1000
7 g . 1 .

P

’ catch as it 1s .being h01sted from the boat (w1th allowance for the tare

. -
1bs. but 2000 1bs. capacity is suggested‘for gréeater reliability and

flexibility (to allow tor fishermen's lack of attention to net loading,'

ifAlOOO lbs. or less is the optimﬁm 1oad -or to take'a greater tban,'

1000 lbs. load if that is found to be optimum). | T ,: ’ ‘ |
Between the hoist and the lodd belng llfted a dial scale and

lifting ring are installed. The dial scale, a Martln Decker "Mariner",

is weather-proof and of 2000 lbs. capac1ty. It w1ll welgh the fishermen's -

wweight) S0 that‘with agreement between fishermen and buyer,l the fisher-

- man knows immediately his landed weight and payment due. . This weight

e ket e 6 % e sumn Sae e

—

can be receipted and the fisherman can then be free to return to fishing

or whatever. 'In thé trap fishery it should be possible to_tend more

traps because of this 1mmed1ate welghlng and faster dlscharge .
i
The lifting rlng serves tWO\purposes flrst 1t keeps the top of$

1

\\\
the net spread reduclng the pressure of the net on the fish, second

1t reduces'the effectlvefhelght of the net, thereby reduc1ng the
l -

The welgbt of fish to be pald farlmay create- problems For-some f1sheries;J

eg. 1f fishermen want to gut cod upon landing be?ore selling- it, then

the ldnded weight is not the weight sold. It is suggested that, rather

“than weighing the fish'a second time, buyer and seller should agree on

the percentage of gut (by sampllng) and calculate the welght of dressed
flSh from the undressed welght. .
"Also, if longllner flsh in contalners is iced, again, rather than weigh '+ -
the -fish twice an agreed allowance -for ice (based on sampling) should
be made. ¢

, ‘ '

)
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‘minimum.required“heightlof mast needed to diécharge the het into the N \ .
. i t N '- ’ : . . z.:!; ‘f‘.

buffer storage hopper, which is.elevated for gravity feed to Rhe next

Y

operation. . o

\

-s\4 ’ Thls same. h01st1ng gear, w1th or without the llftlng rlng, w1ll

be used to dlscharge contalners from longliners. ,Until longl;ners are
Fitted with containers as prdposed a sultable container should be constructed

for each’hoisting;statidn. This coptainer wouldlbe lowered into the hold
and filled by the boat'elerew (presumably with pitchforks). ‘l ' |

.'\, . At thié'time, the detail ofxdiséhafging ionéliner_containers
} iPto the:pqpper has pet'to,be.worked out, But desdgn of a simple, ;ffective

method should. not be difficult. Since a relat;vely 1arge,quant1ty (up to

\ 2000 1bs. ) of flsh will be d:.scharged at a tme, a fairly large buffer .

) storage is needed to veceive the fish from: the lifting nets. An elevated

’ - w ! i 4

. hopper, 8' x 8' square,having a sloped bottom and a capaclty of about

N

6000 lbs. of fish.is used. A gate at the hopper outlet permits reguiatlon

; .of the dlscharge of Elsh. (Appendxx 1).

-

2 The hopper ‘discharge is 4 ft. above wharf level to, permlt gravity

feed to whatever processing opedatlons need to be'performed. Thls part of
v
- the system has not been des;gned or developed s;nce the operatlons wmll

depend on the needs of flshermen and buyers and on what using the systen overp

|
'the next year or so shows to be desirable. At th1$ stage;~1t is V1sua&1zed

'
3
§ k)

that most spec;es will be put An the transport containers w1th ice upon

:L;.~?discharge from -the elevated hopper. One exceptlon could be trap eod -0
if experlence shows that cod can be‘more effect1ve1y gutted ‘upon landlng
! .than gutted after transportatlon to a plant (or. processed without gutting)
then guttlng facilltles, probably fed by a belt conveyor from the hopper ‘,
! dlschérge w1ll be 1nstalled. Such gutting facllltles should proV1de o

for economic recovery of roes, 1;ver35 etc. and dlsposal of offal L T

N R - . . - - .
S . B . . |
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« without polluting, the harbour.. . , -

L

Most communltles wlll not have an ice maklng ‘or storage

)

fac1llty and it is proposed that flSh buyers prOV1de ice to fishermen W

as requlred in the same transpovt containers used for flsh or in portahle

&
1

ice "bins (Appendlx D). ” T
At Tapper s Cove an overhead track system is to be installed
- * for moving contalners of flsh offal, etc. from the head of the wharf to

1

o

.. the flsh holdlng fac;llty recently constructed or to an offal storage'

v 'i apea. The overhead track arrangement is very expen31ve (%30, 000 for -

R (-

Tapper's Cove) and.ls not expected to be much.more efflclent (if 4t all)'

e than the use of. pallet trucks as proposed “for most other communities.

b . ; 7

o ‘ In general the use of a pallet truck will neceSs1tate 1nstalling a
I second hoist to load containers of fish unto trucks and .to remove

! - [ .
", containers of ice from trucks. Total cost for two -pallet trucks, . boom

and hoist wodld be approx. $u,boo for a mapual hoist system to $7;000 for
| _"an:electpic hoist'spstem} ‘ ; .o R

' "As aentioned detadls _of any required,processing facilities will
have to be wo;ked out. between flshermen buyers and involved government

o

I .
agencies. Snnllarly, detalls of water supply and dlstrlbutlon systems \

will be determlned elther at the 'time of 1nstallatlon of the flSh hand-

.
P e ¢ - -

llng system or after some experzence has been gained 1n 1ts use.

. ¢ [N
N ! ' : j
v 'Boxlng of flSh is w1dely used,. both in malnland Canada, in
i ! | -

S Europe and most othen countrles to hold and tran3port Fish bOth in

. 6 40 ' AlternatlvesA v o
F:ﬂﬁ o o 6;41,'*ﬁ’ Box;ng . ‘ K g .o K ' . o "

boats and on.shore. They are accepted by flshermen in Europe because
!

. ~ 7' European flshermen are pa1d for fish on the bas:s of qpallty and box1ng,

in approxlmately 100 lbs. capacity boxes, is probably the 1deal way to
S, o
- S S o =T8T - L .

‘.‘. ’ i . i . . , \ L . ‘ .‘ [ .



‘ove.rf:.lled.

- ‘but the province:

-(\ . _.' . . "- . . \4_

‘ preserve f:.sh quallty ,prov:.ded it J.s well 1ced and the boxes are not

i
*

| ’ ’ ' . I

o . ﬂ'..

Boxes, however, have disadvantage's. They are costly to buy, ‘ u“f‘-.J'.;

subject to damage, loss and pilferage and require a 1ot of manual handling.

Attempts to use boxes in Newfoundland, and there have been sevéral,:L have
. . : . ' .
generally been abandoned, with minor exceptions,2 due to the disadvantages.

eutiined above. There is evidence that Norway, Britain and perhaps’ others
are now looklng at contalners also. (Append\i‘c'es E and J).

o

6.42° Vacuum Unloaders . '_ T

Vacuum unloéding systems have been develqped "eirer the past 10 to -

PN

‘15 years and are now used inﬂ‘most offshore'—trawler-suppl'ied piants in

Newfoundland. There are a number of ohjectious to their adoption tmilgh-
4 ' ! ¢ (.

(a) The installed cost of a vacuum unloader alone is approx./

o

. ?25 ,000. Tota-l eystem cost could be as hlgh as $100 000,

depending'on cost of power. - _ o

+ (b). '1-’ower requlrements are very ‘;ugh about 75 H.P. or greater, )

e _' | L. w1th 3 phase supply requlrelnent whlch is not nor'mally '
- available :Lu many communlties l.except,at high cost: . |

t

E ws \,' . o ~ : = )

lT J. Hardy Co. Ltd. tr.led b?xes on small 1ong11ners and open boats at
_Port aux Basgues in, the" '50' ' , . o - I

Ed

“ Flshery Products Ltd. recently purchased three Norwegian trawlers, des:.gned

for holdmg fish in boxes. This company is now serloubly consmerlng
conversion to conventiomal pen-type holdlng. :

e

r.“s

2Boxes are used for lobs'ger, crab, salmon, etc. . ‘ PR
1 - |
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() It is a rather sophisticated system requiring some - |
) ' ‘expertise to operate and maintainj such-expertise is not
“ : R . !+ . . . . - .

generally,évai;ablelin rural Newfoundiend.f\ '

(d) The discharge rate is not 1ike1y'to be faster (and

could be slower) than the proposed containerization -
systemf. - - N | .
‘ e
. o (e) -Operating and maintenance costs would be high because

v T . “ of high powenr usege and complexity of the:systen. l‘
“(£) ' Methods of holding‘and‘transportstion would, still be
required. : - L B

S}HB . - Existing Methods in Newfoundland y‘\ ' I

The dlsadvantages of exlstlng methods ‘of handling and tr 18~

porting fresh fish in Newfoundland are outlined in Sectlon 1.20. Very

.

few, if any, df these methods are condu¢ive to good quallty and should

-

' ‘ therefore be abandoned.

v . - ' . . ¢ M ’

e.éo Benefit/Cost Rat:Lo , L,

To determlne an. approx1mate Beneflt/Cost ratio for the proposed
\ , ' . ' 1
 system, the following assumptlonsl have’ been made:

)
(W .

l.. Systems 1nstalled in 200 communltles.
2. 1These commun1t1e§ Would handle a peak of 6,000, 000 lbs.-
/

. of flSh pexr day and a total of 300 000, 000 lbs. per yeav

1
-, ‘

P (all specles) T j_Jw? Gy et

\d-—»*(’ , Y

_‘é.« Present overall yield (all species) is 35% ofldressed'

{ T “weigﬁt.~ . S St ‘ ;~

§, Especfed overall:yield using the‘systen ds 40% of —iyv.
dressed Qé;gﬁt.u “

'\\\\5; Averege selling price of finished nnoduct is $_0'.‘50.~ _— j.
g ' ’ li : ' : . :
I These assumptlons are discussed in Appendlx c

1
] . e
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.6. Average amortization, 20 years @ 10%.
’ L
7. Truéking cosfs~s§me’as.af present, therefore not

a

- included .in analysis. |

‘COSt'of Fish Handling‘Sysféﬁs

!

100 Communltles (one unloadlng hoist)-@ $25, OOO $ é,SO0,00b

3,500,000

100 Communltles (two unloadlng h01sts) @ $35,000 =
Nets for (say) 7000 open boats @ $200/boat . = 1,400,000
Container systeTs;for (say) 600 1ong1in;rs :
: | . @ $14 000 = é 400,000
L 12, 000 transport contalners @ $350l = 14,200, 000

. Total = $20 000,000
Annual Cost . R L . I )
Amoﬁtizatidn (apérax) E ]' - , T ; $ ;,000;000
- Operatlon & Mainténance | . o {" : ,g e .
| 10 fu1; tlmelpersonnel @ 812, 000 p.a.’ = }';120,006 .\
250 pantltlmé personnel @ $5,000,§.a. : ; T e 1, 250 000
P e | Total Apnual Cost = § 3, 370,000
| "AnnLal Beneflt ‘ ,'~ o . - ‘
’ ~300 000,000 - ( 0 - 35)‘x 50 .. y="$.7,500,000
e Beneflt/Cost Ratlo = 7!500 000 N 0.095 . : "  4 ) R

=2
v .3,370,000 . ’

' . . . i

Based on 1100 1b. capac1ty "Coldshlpper" contalners (Appendlx D