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Erfieien mm t&m&imw in of

tmuumtwmn"w frosh for a poriod of
_this resson fish uumm the freeser should
% days have elspsed from the time they arve
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w The Yational riﬂmm,; bere in Halifex, fille
im soon dm lending, mm ia\

bre ¥y Blater on (1) in Censds, Drooglover Fortuyn
(a)um.mmw in Germeany have shown by Histoe '
logieal studies on frosen fish musele that the freesing of fish
mtunmuumimhmntﬂcnmmhw
tiesue on defreosting, The question of deformation of the filres
i.mtﬂﬂui%hmmmm”ﬁ#ﬁ@q&“&lm‘* ‘
o8 by the weitay (4). | ,

Mnuacmummasmmm
as fish depende uponi=

" {1} The thermal wﬁas of the sooled
nm of angnc will Yo more “‘gn '
mtmw; lower the Qm mt e

ar the of the surfase

modiun, The firet two feetore &utm ,
, mmumu um&m muhnﬂnm
MMMQW ccoling medium as poseidle.

' mwmma eool modium;
masﬁﬂ., will be meve repid mm%m“&.
gree ivi 5&% ﬁcmtmm,

mmmwmmctqmumo:mm ~



on this mﬁuznt with waryin
: Y » mu sabisfastory,
yifie heat mm
low ums;,ﬁa mﬁw # air m&iu it an inefficfent
medium, - For thls resson bWrine mmumum
Mt with in these mﬂmﬂmﬁ

 Asgopding 8. the Speslal Report No. " (5)y "A% the sams
%mw# ROV mt“f»raw thnﬁm
m hnmmmmammmuﬁ '
mw . e of o ,,mmwmusm
MMM&ummﬁ&- ‘

ter dimin Y um-
ortant in prestise snd needs speelsl tm;tm* This ine
Tusnse of rate of flow has been the subjeet of ceveral exe
mmumnmmwcuumnmm The kind
of brine uvsed was sodlum ehloride in all ceses; dut the use of
Caleium ohleoride brine should be considered.

aomtanmmmnmmmum
from them muet in ite turn give up this heat to some
mnumumtauxm:w ture ¢ the
m. In most oommerolal | ne this is

& saturated umtm as m: would be o
usually the ealeium Briue gmum m
tween -256° t0 -80°F. The .

tah in the freesing ;::l wi

wmmuxuam u'mummsum
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The £ish were obisined from the Hotional Pinhm
, MM iy

mmmmmmanmwﬂ Fhe fish
: :mw
: TOBen
; brine M’ tank
M&i‘:wr;«wxm:wmuw m»m:m«n
wis obeerved tha they had been guite uliff when taken

frou the frees - were nOw eugeoially numbep
mm«umuﬁm».mm BE— -

mmm«m in frees tank during esperiments O°F,
Tempureture of mmu OGN t‘giu the smperimont » 4897,
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Four pans wers ﬁm £ tnum with :m eblalned :rm the
Bational Fish Compeny. |

Exphe Wo. |  Pem Noe | Helght in 1bs.| Haterisl




The Preservetion of ¥ish by Freesing &

soom temporature o7,

“he pané were opened and their contsmts exsmiued.

Tan L mmrmumammnw _

* Ii The fyresh WMMmmm were {romen oag:uw.

» nxmxu s wore plisble mwuxm e surfase.
® IV The @ fillste were frosen sompledely.

The mtas was dous on Saturday aflernoon, nam
afternoon the 11, and IV wers brought te e the station and
mmwmm;h A1l the meterial had s good eppearanse
anurm«mnm. The ssoked fillets and fresh fillets
ware ssten on Tuesfay, and welnesday 24 and 48 hours after de-
m:ﬂas and proncunced M&wimimut from freek unfrosen

Pourtesn pounds of m fillete of the | m as "Litile
Gemn" were © hmammmmmu?u o These were
m in two pune, 7 peunds sach, snd M freesing
b In this oxmsmimomim ide brine wes eirous
lated in sll & m: sodle. The Wt&m of the caleium
ehloride brins was «2.,5°F. The tempsrature of the freesing
brine in the tank was -28°7, |




wily e

wBeld®
mhﬁ“
iy G®

The fyosen eaken wers :m‘% in the pane ta the m“&m
rﬁﬁﬁ,ﬁiut w&shx* §ﬁa following morning &t 11 A0, the aakeg
wers removed Ifrom the pans Atygﬁa in sold water mnd lsft in
ma 8 Wam of B° for 4 hours. They
#papped giled paper and 4 584 and §OBs

Slyyed in u&%r sfter wrappi if a sim v
w:&u& ﬁg ths paper, howevey the ai ia gﬁi papor prevented
from fovaing. The

sugunt 15.

salkes wers mm& in t‘w on

ifteen pounis of twm ﬁmw in "Sea &M?‘ imzqu WS
W from the Fatlonanl Fish Company. The eireulation was
started in the socoling eoile and when 1 seaburs of the
wrine in ke freszing tenk hud become wum the €illete
wore plased directly im the bwine. The fillets were left in
m ‘mn ixmﬂ the thiekest of them was frogen delid, this

48 sinudbes.
mm 8f the freesing room -+t 0°F '
Mﬁmm aﬂk am‘& - ~§:§:
o #

%&aﬁmﬂmhﬁmumh freozing room. -
on sugust 16, 5 fillets were taken w :Z:a the stedion and defyosi-
umm&mm, rart wore frisd :ts%mwt&m
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When :wm the fish aeuld not be distinguished frewm m
fillets.

mmummtumuﬂmnmmm

.MﬁﬁmMWWm port wae
the other was ﬂﬁmmmﬂmtm 3?"
W&tm tan storage.

rm the hﬁcm rm Goupany were wum« the m

nmu
erial which was plased in four s and all tmmm
Sank, Pans I and 11 oomtained 7 aud hm respeatively of
fresh fillets. Tems 115 and IV mh ¥ lvs,. eash of fresh :
fillete 1n envelopes. memmm m+:ﬂ~?aw

Start 3,100 8. rlelo¥ : 11 O%F
5.85 A Le0®
1.0
1.0 - :
1.00 '
" e 2 e

mnmtmnmuihumﬁafmmﬂmt
was S-#'?. The cokes wore left in the over night, they
wore then removed and ome sake of the fillels in envelopes waan
Mmmmummwiﬂncumam These
cokes were in olled papor and tagged as fellows; ¥OB
the fillets, ¥ the filleta in molma. ihe other two
cakes were mmwyuuaafw The se cekes were

Mmummm%m¢




MO Reporis Biol, Beard ; 3 %)

iz lavge m ﬁnﬂu of 008 were obtaiuned from the Wationsl
rl,ﬁmmmmmwan.ﬁ Three of these were
plaped in suvelopes. They wers placed mnm&m the brine,
whioh was at & temperuture of 4°F rimerk o
m-mmmmWammum wnmmmum
ihe tempsvalures wers s fﬂ.&m Mm this mxu.

Tlne ‘!!amm ure of m brine
Stard Sa 80 Pl t+ & O%F

Su b &oB®

So B0 L

44086 Gall® .

’ - Gl $0° [

The vroon

tempereiure furing
The f1llete were not stiff when removed m
was impossidle to pese & Mmife through them.

The ﬂmw wore washed M glased. A
defrobtnd in air, oooked and t&iﬁw

drought o the ebtaition

Mﬂmnﬂm&d&y

znh ;m reater than would be fousnd In the commeroial fillels,
an

m ?wm Haddies wiah were brined
station under the direstion of Ny, Wel
porinent. The Huddiee had deen b
The hedfies hed been brined, dried,
hoy wore fromen ami

Company .«
‘ smﬁﬁﬁ“mﬂ.
mtm %0

thie m waE 45V,

*m m, ﬂt it

“'m

$aote but it 1o doubdsful if the salt

- gondition.

Criaﬁ,mmm%m
wore veed in thie ex-

from the Netiousl Pid
and smoked dw ing
QWI::‘*m'




The Presoxvaiion of Fish by Fressing =

Mﬂmmmsﬁuﬁqmmtﬁmm
they wers kept at & Semperature of sbous 4°F until Lrosesn.
Temperature of the Lo room 4.6° ¥,

Tesperature of the esloium ehloride brine 4.0°7, : :
mmnmexmmmmmmmm
mmm

e o s R

@umwﬁ ef the brine _

ftart R.40 + 'ﬁﬂﬁ"
" %tﬂ% *%3*
Sl Se 0¥
S 88 4400

Sedy ‘ 4e0°

m Mm: s mm fros m wm, mm, and
hang in the freeming room. '

fu mwm%w L) #ﬁi’ﬁ&@r‘mum ef the maw Hoard po~
m that a demousivation of the method of froseing
m mnwam be givens 4 report of this iz given here e

the fish were obtained from the Hatlonal Fish emx‘
umummmmmtmmmimwmmumm
ef about L0° ?h"tuﬁ ‘.za.mihuurslmmﬂmﬂ

pisged in the suing Poom.
Da.tak on aemenstration of Brine Freezi at North Atlantia Fisheries

A - In oans,
Froeh Tfillets 2 euns of © 1lbe. sask,
Fresh fillels In mnlnm fHen Fealed” I saus,
% 1be. 900b.
Fresn guﬂu sod, B efsbout & lve. osoh.
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3~mmmmﬁ Placed in wire basket subiivided by
herigoniel shelvee.
¥reuh fillets 9 lbe.
Smoked fillets medium size 10 1bs.
Freosh fillete "Ces Sealed®, & ; abeut 1 1bs.
. Frash ood, gutbed, 2 of awwb % 1bs eashe

w of WW%

Om -l mﬁ“

mmmu;;m&:mmmmmmm ¥ layor
of the basket, and found to be m%szm. Amw

sfrutes the . plece of msterisl sfrosen was & apot o
me urﬂmmmatmetmanlmmuﬂ

- The £illsts fLromen direetly in brine wers m&m
left in the freexing reom. A pun of iyesh fillets and & pan of
"Sen Tealed” were opensed to show the eommittee, and & pan of
esch was kept in the sterage for testing later.

Une of the whole ¢od was sawed inte steaks, brought up
$0 the station defvosted in alr, covked and esten. It eonld not
Yo distinguished Ifrom fresh cod., Although this one haed been
fromen direetly in brine and had uot been washed after removal
Lrom the bank, mmmmtmummu #tm‘“iti
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_ Hr. Walter M&tam of the ¥atisual Fish Company hed
& a lot of fich exunotly einilar to thoss frezea in brine,
freeser ot the seme tiwe., We sent him the twe paxs
whioh u hed saved for further experiment and had these and the
frogen fish defyctted under the same csnditicns. Samplies
mt brine frogen, sir fremen, sni fresgh fillets were sent out to
& nusber of people to ccaek and eat m:&&wmr:rnm
b0 grade them. The fillets were identified wilh solour {2
bom, no thowme tesiing 4id not know wiiloi fillet was whiok. .

The resulte of this test were very diverse. A m
of peozle laged the MWrine fyocen £11let firet and the fresh
- 83 i&ut. Soms who wers more femilisr with fish placed the
fresh fish firet and the air frosen last. There scemed %0 be o
nunber of the fyech Iillets which were clier than elther #2 the
frogen lote. For this resson - the 4ifferent ages of the lote »
these results are umot of mush wvalue, I this experiuent were
mmmmmzmwu stored for longer mw
beoanse storsge L8 part of tue frecuing process ns
im idso all sempleg for test should be of the muﬁ.
sf.mn og of the Tieh hefore Mﬁlﬁg and the age of ithe
fresh fish befors sating is of fundamental importance,

-

mmw» v&mﬁ M. :
lets bad heen de Mmmtmmm PG
the same time. The alr frosen fillet wers not

batter than the brins frozen, mumamammmm
%o flake and break up. The saoked surless wen not bhard snough
Mi& the £i1lets together. They had the aypesrence of ccoked

In order to study this rewult, ss it soemed Yo be au &b
norasl Mitﬁn of the smoked surfece, the fellowing experiment
wae sarried out with the mssistence @fﬁm mMMMwm
on the surface formed in smoking.
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, m M split heddooks from the Fational
Tish Compar frosen at 3° F in ome w; They

' $ieh were Grfed e u wot W zo m& *m drying

'Experiment sir Seytémber 18

. mﬁmmmmm;&;%
wmmem‘mnmmm
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8 lﬁﬁfnfu 1

1185 "Lefsin

envelopes

‘ﬂ‘tnﬂﬂ }
ered hery-

H&Q Bok~
f{lith

smoked f.

in snvel

“!" w4

10 1be. Gmk.
£illeta. %’
inseonvel

‘opes -
4 haddles
from Ueld
na&;“'

£.,2, -~ fresh fillets

15 1bs.fuf,
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250

“;2&0""3a3

M@l‘n Lol ﬂ-&» 0

heo

ol

Sed

4.0

4.0

10

Gl

16
-TL e R S
Romsrke
Frosen direet- |
iy in m.
Left in pans in frees- | fea od
ing room 48 hours, Olaﬁu g%’ﬁﬁ:an
nfter defrost-
fame us P8 Same ne PR
&:::ttm #ﬁm&;“ %ﬁ:& gbtd
n giiut& wrap Zen
8 &ci:sal ea*ptptr, solid. qgi
|
ﬂaahmc‘c&!ata wrapyed.in diveot -
" . ¥ in Bbdne.
fiaghed . bung 1n froes- 1
ing voom.
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mnm“suxafmwmmm is
owwmtw”lmm. Then o9 meld w
Maﬂuu twwmnﬁ&«ma%ﬁ» It ealt ie
n&wmuu‘ um&z“«w Ma:nw
rap on
be adapted to the seeling of brine in wm ntmw

mt"fau iee in the «mmg brine, of by geesing the
WM a nm 1 whish ie surrew

ﬂﬂtﬁmmmmua L iee ave
in l&Mt nth the eooling medium twe things will m plene.
The ioe melts L lng the volume of brine o be handled,
and the Wrine is dilu by the addition of this water f
the mel iu ihis dilution temds to slow the rate at whieh
the leetbsord heat from the brine.

- , The wing experiments wers perforsed to stuly the
eooling effeet of different eirsulation systesa.

abue illustrated Below wue sm up, oons
gﬂt%&ht%ﬁ%ﬂhﬁﬁ&m. : mﬂmmt

g Plased sbous 1} 1be. salé in
m;m:mm and about the
- yor "&“&xm:uwmwsnﬁ'

h  poured ate fop of
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Iz boitle wae then aleaned out and the itdsus
»et the m m sM mmm m‘ z,.a Bow bﬂuh he low-

"
&

e
 pouE maw

» lee 4 STl
; Mﬁ‘& ’ﬁﬁ‘m of fos tank.,80.8%7.
Temp, galt w-tgttwwﬁ’ft

Tomp. &% o tﬂit&tt!i.tttiwtx
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In opder ¢ study the temperatures obtaineble with trines of &iffer=
ms mumuim and fee the Tollowlng experiment was amm..

tus eonsieted of & metel can with an open bey, :
‘hya ruummmgaﬁmmk,mmummaugm-
pail &m welles of which were " thiok, ntm wae plased in the
gentre of the ean, the stirrer was m!ua by an eleetric motor at &
rate suffiolent t»a keeop em foe and brine theroughly mixed aud in
motion.

Abvout & litres of brine 964 m&mﬁ% and &t & W&m

of 19°C, were placed in the tmmm aad sbout & 1bs, of iee add-
o, The atl mm {m ﬁmmﬁﬁmam

mometer immersed in the brine, «ﬂry 5 nbes.

ime nm; | :5 10 5 | 20
@ W‘@.w *w *uuﬁ‘ “ﬁiﬁ wlBell
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O

mmmuﬁu«m‘m

I 50% Brine (eontimaed)

%mrma;m mm Lo Getermine how the 00N
b of sodium shicride Wrine is raised by Llowing over sal
sontuined in trays.

me%hm 20 ine long ihdnes
mmmmm lﬁwrtx _-1xm¥imm
w&mmuﬁmumw mmmmg
8t mmautmmmwmmz to the next
and so The sloge of the trays wae 1 in 20, ° wes & depth
nzm;umwmmmmmﬁumt m,

Water nt & temperature of 6Y°F wae gmoa
mm& te Fan ﬁhmm solleated mni oﬁ m
Bot SHhee 143 The i‘. a8
i&muﬁﬁmwtmmm and ﬁm%iimes
aa.s dotornined with o salinonetor

About G.8 Mm of water wos uded.

Q%@mmmmrmamm%
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mtm%uwmwﬁmyam.

small amount of bri

¢ lefd in the trays wae poured oul, 1% wae
» saturated. k ’

nammunm the as wes done

shows that to raise hm-mmmn msxiomm
“I&M% ey 8 ﬁ“.ﬁﬁtmﬁtafﬂﬂﬂlﬁmﬁ
m £ 3

‘ nu, plied by lr. Zagey, in t box
B, gt g Bt R o { B - IS

wxg Wmm mﬁmﬁMnm; Thes

, md;t;mtmotivamm

a%auh#umnammﬂmu

emounts R

- putle to 6.8 cuble inehes per simuw uu.aum
gn:&n%n wrmwh The brine was scoled to o temperature of
L p !
¥rine st t*a‘*mmm b 1 in the

same %ube or 2.9 eubie inches per minuite H'Ml amw
por mirmte). The tempersture stieined in this csse wag -¥*0.

mwmmunuswwnuumu
evoling the brine. x%muhhimtamﬂm
smaller Qlameter, foruing a munber of spirale hahm

The sdventage of this mummtutmsm
brine doos not come in contest with the foe and salt., loe and cale
glum shioride eould be used whish would glve & much lowey Semperw
ature than fee and sodium shleride.

wmmnwmt&u mﬁ uut»#mm&&ﬂ.
from brine to been abeorbed o melt the
mmlw¢ mumnxmmw ciwamm

leated longer tan
m-ﬁ“"»h ummnﬂmwmem iz sinutes
ﬁm!immﬂm Mn’.‘m
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| The data from which the weights of the brine and the heat
%itlies were csloulated is given here before the comparstive
bles~ : :
A satureted solution of Uodium Chloride at 10° ¢ has 86.4 grems
; ?ﬁ& in }1?%}@&” of solution, fpecific Gravitysl.R0455
rlach) (&6).
A solution 985 saturated-25.87% by ui@t:l 1956 specifie gravity,
S 957 " 28,008 " " -1.192 " e

8 2 " 2BB497 " #o-1.178

=

B
2

"
o
t 3

=

> 3
Y
~
-
i
=

% 3 8 ¢

2% 23
]
*J
-
3
3
v
o
L
:

EE T

8%

80% B T4 ¥
. Z18.8 » " -1.,097

The specific heat of sodiuwm

L

loride brine at 0°¢ taken ag 0.750

2890

e v
*
cwok

ARG &
2886

2850
9.860 1
9.58¢
9.586

8506 g. (28.00 | 75285 oml (90718 eel. 8840 6e9
8891 (16,5 | 40726 54450 748 6ol

=
s BRe #g f*o#g
>
®

veal

Lmﬁ
ot s

Although this date is not by any mesns eonclusive yet it -
shows that a freeser using salt and ice is possidle, but %
efficlency is not likely %o be greater tham 60%. 7The sbove ye-
gults show thet if the salt end loe are separate 1%t iz better to
have the eireulation run from the iee to the freezing tank rather
than from the sali tank to the freesing tank. _
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xsmmmamwsammuuumm'
mnantxaemm eity. The sooling and replenish-
 of the brine with sslt to be done with & series of

filled with salt and ise alboFmstoly, aad Wuilt late the side of
. the Treesing tenlk,

Agud Sis Shae the Quider Ssiavd Se 3 I Seiier o

muummm~»mtmmmm the :
&g:mm:mmmm@mﬁmmamnuumm
m *

. It we deoided to try this uelho
mathod of sooling. The freeser wae o :
following diagrem, Tigure VIII.
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AMtwatwm%wmg hﬁ&#“& of brine
Mﬁ m the m% of flow of the brine jpast muterial bedng
6 W m _‘bﬁ obtain soms &ma on this w.,

; ; x e m&t to 4o move than

' , 058 m zrwmmw«maw,
mwmamﬁmmmfmwﬂmﬁmmwm due
freasor. %wmmm,, - with sereens ot one end %0 soniwel
the flow threush i, The cuns were insulated at omel end ﬁtb
thmmmwmmﬂ%m #0 only the sider offered a
Wtwtmm%mmﬂmmsmm. :

Time-iemperature curves of ibe material in the BEES were
mﬁmuxmmtmmwnwwﬂ the eane. This Ghte w
oliows; TN UL S AT |

&
ug
g

B0°F

G wmt
2

ﬁasgg@

1z Flow 60 fesl per wmimute, (two ooarse eoresns)aily Tesp. §°0.
fepts B _ -

)# it 8

EEsssset. [l
tRAReu LR G R R




mmm«xrmwmm 2¢

111 Flew § fseb per misute (one fime m} Ady tomperatuwre sop,
%cﬂ—w » W e Al

48 &.a B0 BB

grsssssto
22
23,
£
£



ate of Flow Experiments.

50 ¢
Curve 1 Experiment T Flov |20 Feet per minute,
iR §
Corve 2 Experiment IT Flow 60 Feet per minute.
Corve 3 Fxperiment I Flow 8 Feet per minvte,
49 L
I95 L

1 1 [ 1

15 30 45 60 75 96 105 1 90

) I

Time in Moinuvtes.
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ﬂwm were m;-u (Pag 803 ct the mmm of
the fisk in can No.l enly. 1% m&w.mmmma
lies between curve 1 and B. It is true that pariod

is longs» but ecoling seems guioker, mmm“ﬁhufm
experinents are not sufvieiently eomplete o draw sny final cone
slusione from themn. .

Thefifreesing timee (m syer the flat pert of the
. Surve) are
mu‘gm ywm ngmum

Cw g ow " # - % 3B e

The o6 resulte seem reaponable ae fow us they go; but
apparently none of them are on the heriscntal part of & cwrve ex-
?oumwaﬂzmmhtm&w reie of flow and the freening

If & surve showing the pate of ceoling ngainst the
brine velesity wers drawn, the slepe of thie curve would be &
funetion of the thermel QMM&!%’W #f the material deing a‘mn;
ox expressed algebwraically

Rl - S Fn)

maaqmenathammmw?ml MW ;
brine; and ¥ S the thermal confuetivity etm:mn

4 m&dm%immtucwaaa@m&hu
t a mmitm&am&mn«m&gxuﬂe& nu

be However the rimante do not m
mmnwﬁﬁa m.mus deie fw a 2 ton of this nature,
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- Mfmuwmmmgmam&utuw
gaired iu ¢old chanbers. If the fiah have been frogen rapidly

m brine 1% i8 diffioult te deteed say difference detween the

# gﬁ&?‘gg“ﬁsmﬁmmmﬁ:uatw%

3 $rol gtornge of gven &
3 shonges in the materis m;am
mmm Frobably the nest mm ¢ is m less of
um mﬁm with this lose of walsr thewe is & lowe
subblanses Lo wulok the Tish owes 1tu spoeilie

“ wzéw m e mmry;g M‘imm

: %mﬁt in ol mwummmmw
m room 8% Lhe stlentie Fie &sg , mﬂu& of
mm&ummhwm Semples were

arent purte atm miﬁi ”mu uw&, m in aiy

snd drded at 110° ¢ %o

y surisee of the eaks é&m 2} had m protested
% the “"‘m e Chesage Sesms 15¢ oily pROscetion betng G0 T
leyore of aim paper over it. -

mhwuxtm&mmmm&mtwmm

befors storage. Some of thie matorial, snd a fresh
m&.m‘n&m gad enton. The Trozen fish bad & very fiat

mm,auuummmumﬁ
m 8§ inmmtnrM&mh

“ %2- m& 8 'wmm atwggﬁ tlﬁ 4*7) howevar the
-m_\“imm&t mﬂaﬁﬂm&am
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The mlstsm mmidity of the air ;ta the »
¢hember ohould be oonsidsred. Ilank end Fhrenbaum i
ssamended & relative hunidity of 00 ﬁe %,. ilse itmu
M %o aveld mevement of $the air, Howewer those hn‘t
inte are 4577ieult to sentrel and es no exverimentation
has an attenpled in this work m«x are mevely mentionsd im

mﬁmmwmmw*mm&u

mt gn ong svouph 4o egm out sy experiments
n,ﬁtmmmmmumm w0 loks oue of whish
wag simply wrapped in oiled paper, the other glomed snd wrapped.
In the eage of fish fresen dirse &wmwmummum
mmwmgzaumg mm«mmwm

The tmam,tg of ﬂm paper ssused W@ deal of
mw in thies glsse. ©“tiles (V) page SM mentions other
of glase such 88 & mixturc of wexes Lo produse & wabey
m%; aiy eht covering for the flsk durd uﬁww. hie is
& polut shish oould be invesilgeted. Pousibly am
s whish ebald be ayplisd before Mﬂ
don of %;m problem ef wmam the Tish

' Tet only in glesing snd wrs o be resomended bub
‘em poaoking oFf the wprepped onlen @ﬁm in the m

413 Mam materinl must Yo m bafore nse, This
A e8 1o the reveprce of greeuing, szd the feoturs infl »
ﬁg the rate of thawing are the same as those influenelng the
rate of freezing If the fish is frozen slowly enough for
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large ise mml te tm 1& fg uniikely thet the sorual
;wwm of the tlseus wil gﬁma by r:?m tmnnﬁ
:nt m s £ish iz fvomen m!.m effsot

Threo methods of thawing are gorﬁxw of wmimﬂam
1« Thawing in erushed ise.
fe Thawing in aly at veom taeporaturs.
B¢ Thawing in water at about 10%C.

mﬂrﬁ&gmvutkaﬁmﬁmﬂ@ last the

of the zarm Mu

; mg utorage is made 33
s at tm m t&m m mw &&m:mm & mmzn anount

~ poluwable materisl whi-h is lest. Vor thiz veassosn 4% ie bettey
40 profest the fieh from the wabter dueing 1ts Lmuerelon.

th ‘%mﬂ mm&“ %%ﬁ ' mﬁf&ﬁu m
on o 8 B

out inte twe pleses M@;&wwmm“ ,amummmm
mxm%m mmwm; to take the Wuld of the we-
gording ook wae pleced in ovushed ilee and
mwtwﬁm&wu&ﬁmm of LO°F. The resdings

of the recodding thormonsier wers amm
momsver 1a & hole bored at risht angles %o
somstor bulb. The reon tesperature wee mw.
reocrded are as follows:

*Ioe all melted in box by this time,
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Tise in howrs| O |1 | & |8 | &
lemparature
in degress ¥, 20 (U0 |82 |58 |4

oo

58 b6 |68

1 2 &
&

4 seke of fromen Tilleta of sod, fromon by lr. Flon eon Jeousyy
RV, 2986, welghing 8 lbe., wwasped 4n oiled peper, the ?gr :
Wad net removed znd She sake plased in the "eeld room™ at the
slation where the {emperature was shout 40 o HO°F, sbout §
ibs. of fresh i116%s from the Netionel Fish mngw wore
wrepped and piesed bedide the frosew seke, In 16 hours the
frosen ceke wwe sompletely BOft so 11 otulld be hant in m
divestion, In B daye time vem defvesting Both fresh ¥
fregen fisk hed & stroug otele saell, Batuesn the Uth and 64k
Spye the Irewen fish ba %;guﬁ e liguily, end wee oufit fep
HEes o Ipesh Iillete alter ihae Dth Ka:,«r were not so soft
and 418 not exnde 2o mush liguid.

riment VY
in %:a.ga iment I curves were oblained for the wate of thawlng of
fleh divestly in 400 snd water. In prestice this iz not used
g the wabor will leach out soluble materinl from the Tish,

It was deoided to condust thewlng experimenie in wetel sonteine
ape . These sendsinors wore made ss shown.
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Time tedperature curves for thawing 2% Tb. blocks of frozen eod filletbs
a)Tn water,upper curve.
b)In ice,lovwer eurve.
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Uwing e in the materisl furing
fresaing m& mni LS s tha thermemeter Wald
:z& t&m break 1%, & ﬁgr am;m net be placed divectly

fm&

- %MWMWtwm;&m gﬁ&gﬁhﬂﬁ&%
meter lapgs entugh to Aga wsrmonstar te :é*lmﬂ
gide 1% wae soalsd at the Botbom mud mm dewn through
fieh in $ho can wntil 4he buld wes sbod $he cenlre as mw
To ensure suificient contect, mmw wos leﬁi in the tube
-wihich formed & layer betwoon {he thermemetor buld snd the pro-
tﬁaﬂm Yubo. m:uz; Peiloie wewe oud m plages to £1% he
eans and paoked In layers about ¥ laysrs 4o & cone. The Creege
fug of these cans of Dieh was am as&z m Bortn Atlantie Fish~
lgrm m our Brine {veeper. Toaperatures wers noted svuay
m& ¥

g £ %ﬁv&m tenk| Uan B

&.;muzzﬂ '-@ﬂ ¥
Se 00

el #aﬁ
“e B0 240
u@ 1.6

gm mﬁ. i‘m m mﬂ 4.@@ 3?;%*

The asns were lefh evernight a8t the m and bWrought
By %o the stetion ia & padl of orushed loe. (ne con wae
plused in tue lee, one in & %ﬁi& éﬁ' wetar, and ono allowed to
&W o $he mm Vm Rir tew

mperature and weler temperaturs
The mmm of ihe frogzen fish
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Room ture 64.0°7 throughoub.
mm mm watop Wmhm Wlim » GE°F ﬂ mh

1«80 |18,0 |20,0 ¢ '
Gu¥5 | 21,5 | 23.5 z;v..g 9480 8100
1.0 (84,0 \26.8 | 89,9 8400 318 |
1B0 |B6GuB (B748 | 88,0 8450 38,0 s
1.5 3;‘_03 28,0 ﬂoﬁ 2400 S840

2425 |B7.0 (28,8 | 89,0 In eaoh ense 12 WIM fish
m 2879 gyg 6040 - were thawed

xperinent 18 enly the thewly muammmzmm
iaummm» t the three lots of fish

shed together, MtMMquM&m
ﬂmwm
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difference between the air water and loe thewed fillets, .
The frogen fish dried on the surface in this time more than
the fresh, the frogem felt softer after standing, than the
fresh. However, the differences were very sli t. These re~
sulte are in socordance with the findinges of Plank and
Ehrenbaum {s) who made & number of comparative tests of the
three tha methods with haddook, msckerel, eel, cod and
plaiee;: the 1sh be cooked and easten sfterwards. They came
to the conslusion that the wveloeity of thawing influensces
‘n@ither the taste nor the keeping proper~ties of the ﬂsha

Owing to the diversity of the guestions &out with in
this investigation it is imposeidble to censlude this report
‘with a consise summary of the findings. Thegreater part of
the prectical side of freezing fish must be worked eﬂ for
various loeal oonditiomns. It is impossbile to stress too mush
the need for strietly fresh fish for the freeszi xmtu. The
m cof the wm as & freesing medium on a indus v~
soale is =i a problem for the engineer. It would be
jmn t0 have exas &m. on the existing methods of haim frees~
ing that are in commereial operation, for exsmple the OTTLGEN

process.,

: I understand that My D. B, Fimn determined the apmimn
heat of cod, and it would be useful for purposes of saleulation
%o know the thermal aanmnvs.iy of both fresh and frosen cod
and haddock musele,

nmﬂm German workers (5) have studied the question

of sto: very thorou for the tmmperstuvres in use on the

gontinent, yet it would be well to know whether the lower

m‘mm«a used in ou’r Canadian cold stem plants precerve
the fish more efficiently.

I wish to take this opportunity %o W the following
people for their kind sssistance during the course of ths.: work:

Ire As G. Huntemen, the direstor of the station.

¥r. R F, Engar who assisted me with the mgimring and
sonsbtrustional work.

The Superintendent end the two engineers &t the North
Atmtia Fisheries, whers most of the freezing and storsge was

-
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 uw, Co B, Weld who made mioroseopie seetions of some of
the fromen materisl, m m wi%h Hy, He Tonner helped me with
m Whmw
fwm_mwmnmwmnuﬁwm |
ats ™ fish

at fre
M&W with we,

l {1) Jasksen, ¥. Zlater. Contridutions fe Canadisn Blelogy,
' How %ﬁm, Yole 1 page 297,

3 oF & mﬁ (ou25,

{8) Spesial Repewt

{6) Ven Hostrend's Chemiesl

(7) stiles, Welter.






