
united States Department of the Interior, J . A. Krug, Secre ary 
Fish and Wildlife Service, Albert M. Da y , Director 

Fishery Leaflet 128 

Washington 25, D. C. • Revised June 1949 

REFRIGERATED LOCKER STORAGE OF FISH AND SHELLFISH 

By Martin Heerdt, Chemist; Dorris L. Buoher, Formerly Chemist; 
and Maurioe E. Stansby, Chemist-in-Charge ; 
Seattle Fishery Teohnological Laboratory, 

Branoh of Commeroial Fisheries 

Contents 

Page Page 
Introduotion- · · • · · · · · · · 1 Moisture-vapor proof material. 
Proourement of fish • • • • · • • 2 Glas s j ars • • • • · • • • · · · 
Cold storage looker faoilities. · 2 Appl i oation of sharp freez ing 
Methods of preparing fish for and freezer storage. · · · · · · · 

freezing • · · · · · · · · 3 Locker storage life. · · · 
Whole fish · • · • · • · • · 3 Shellf ish. . . · · · · · · · · 
Paokaged fish • • • • • · · • 5 Frozen preoooked fish · · · · 

Proteotion ,of fish during Fish a la king • · · · · · 
looker storage. · · · · · · 10 Fish chowder · · · · 

Ioe glaze • · • · • • · • · • 13 Bibliography . · · · · · · · · · 

INI'RODUCT ION 

The instruotions that follow have been prepared prilmrily to inform home­
makers and food locker operators how to prepare, package, freeze, and store 
fish in home freezers or refrigerated lockers . 

The frozen-food locker, in a locker plant or in the home, has proved n 
exoellent fac i lity for maintaining an ever-ready supply of a wide varie v of 
superior quality fish at moderate cost . If pur chased in season , fish of he 
best quality can be obtained in comparatively large quanti ies a t low pr ic es 
in most localities. Properly pre pared and S ored , frozen fish resemble f r esh 
fish more closely than do fishery products preserved by any 0 her me hod . 
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The looker operat or will find that, in introduoing fishery produots to his 
patrons, commeroially frozen paokaged fish offer oertain advantages. These 
commodities are more oonvenient to handle and require less oare. It may, how­
ever be more profitable to purcha se fresh fish, during the seasons of abundanoe, , . 
and prepare, package, and freeze them for sale to locker patrons for storage. 

Information to aid in choosing species during. their heavy produotion periods 
is shown in Tables 2, 3 and 4, '""It may be obta ined in more oooplete form from 
the Fishery Market News, Augu~l.. ,j.7'4.L. Supplement. This bulletin also oontains 
information on food value, standards and reoipes for fish. Requests for this 
bulletin should be addrossed to the Fish and Wildlife Servioe, Washington, D. C. 
Current inf ormation on prioes and availability of fish may be obtained from the 
Servioe' s Fishery Market News offioes in various oities. 

PROCUREMENr OF FISH 

The homemaker or locker operator should buy fish from a reliable retailer, 
wholesa ler or fisherman, in order to be assured a uniformly high quality produot. 
A fresh fis h has bright oolors, the soales adhere tightly, the eyes are olear, 
the gills are red, and the flesh is firm and elastio to the touch. Most fish 
delivered to our ports have been ioed for several days or more aboard the 
fishing boat. Only the best quality fish ava ilable shou ld be purchased for 
freez i ng. These should be handled promptly. 

When a fisherman in the family is relied upon to supply fish for freezing, 
he should be given direotions for handling the fish. They should not be allowed 
to flop ar ound in the bottom of a boat to beoome bruised. The fish should be 
killed immediately after being caught, preferably by a method which will permit 
the blood to drain from the flesh. The viscera and gills should be removed 
immediately, and t he dressed fish packed in ice or wrapped in waxed paper and 
placed in a refrigerator as soon as possible and held there until paokaged. 

A hig h quality produot oan be obtained only if precautions are taken to 
procure fresh fish, and if the fish are not held beyond a reasonable period 
prior to packaging and freezing. 

COLD STORAGE LOCKER FACILITIES 

Locker plant facilities are now avai lable in all of the 48 States; however, 
the majority of these plants are ooncentrated in the northwestern and mid­
western State s. Housewives have accepted this form of freezing preservation so 
wholehearted l y that the locker storage industry, according to the U. s. 
Department of Agriculture (1944 and 1948) has grown from 1,200 plants in 1938 
to over 10,600 plants in 1948. 

The limited servioe plant supplies refrigerated spaces consisting of 
metal or wooden lockers about 6 to 8 cubio feet in size whioh hold approximately 
200 to 300 pounds of frozen products. The lookers are leased to individuals, 
usually on an annual basisj the renter must perform all of the work preparatory 
to freezing, such as cutting and wrapping meats and fish, and processing and 
packaging vegetables and fruits. 
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The complete service looker plant , in addit i on , dre sses fish , 
and small animals; oools, a ges, outs, and wraps mea t ; a nd may pr e r 
package fruits and vegetables. These serv ioes are usua ll ava i b le for n 
additional fixed price per pound or ot her unit of pr oduoe. 

In eaoh classif i oation, some plants are equipped wit h shar p- f ree ze r 
oabinets or small rooms L~ which fish or other produc e ma y be f r ozen or e 
rapidly than by plac ing the produots d ireot ly in the locker. This ino re 5e 
in the speed of freezing is desirable, and suoh ra pid-freez ing f a oili i es , hen 
ava ilable, should be ut ilized. 

The locker-plant operator should attempt to stimulat e interest nd in­
crease renter utility of the looker by providing informtion a nd su est ions 
for the preparation of foods as well as ascertaining that pao ka ed foods r e 
properly prepared for maximum storage life. 

In recent years a most important trend has been the introduo ti on of he 
frozen food storage oabinet into many homes. In many oases the s e a re used in 
oonjunction with the rented looker to allow "short-t erm" s t ora e of frozen 
food at home. SIMller cabin,ets provide only a 00 F . storage oompar !!lent , 
whereas in larger units a separate freez~ oompartment is prov ided . The 
home freezer may be used to freeze small quantities of pa oka ged fish , bu if 
a larger amount is to be frozen, it is more desirable to us e t he faoili iel 
of the looker plant. Most home freezer units have on ly a smal l fre e zing 
capacity, and attempts to freeze a large quantity of paokaged fish will result 
not only in a very slow rate of freezing but will also re sult in high t empera ­
tures in the storage compartment during the cooling prooe ss . 

MET HODS OF PREPARING FISH FOR FREEZI ll1 

Two principal methods are avai lable for preparing f ish for free2:ing . 
Whole fish, either partially dressed or as they c ome fr om the water, oan be 
frozen without fUrther treatment j or the f i sh can be out into ohunks , steaks , 
or fillets, and paokaged in a suitable wra pping material or packed in g 5 
jars. She llfish are usually best handled in a irt i ght conta iners suoh as lass 
jars. 

Whole Fish 

Fish as purohased in the retail or wholesa l e markets may be round , dr 
or dressed. The freezing of very large whole fish is not r eoommended beoa use 
generally the entire fish must be thawed a nd used , a nd , in mos c ses, a veT. 
large fish provides far more than enough f ood fo r one family me 1 . H e'er, 
institutional users who serve large quant i ties find f ree t' ng who e fish 
oable. For this use, larger fish - part ic u larly he va r ious s 
oan be hand led in the round without dressing, prov ided they can 
a short time after catching . To preven so t eni i may be nee 
evisoerat e medium to SIIl8.11 fish ( e.g . tr out) a s 600n as he} r 
still sIOO.ller species suoh as sme l , i t may be aa v ·s e a f reet 
the r ound , dressing them later as he are sed . n order 
quali r oduot, round ish mus be f r ozen soon a er c c 
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Packaged Fish 

In most cases it is advanta geous to freeze fish in packaged form. For 
hame consumption, packaged fish have two distinct advantages. First, a con­
siderable saving in storage space is realized by removing the waste portions: 
head, viscera, hackbone, fir"s, and tail. Second, it is possible to put into 
one package just the amount of fish required for one meal for the fe.mily. 

Fish dressed for package freezing have a larger area of flesh exposed to 
the air than do round fish. In order to prevent undesirable changes in flavor, 
color, and moisture content, during cold storage, greater care is required in 
preparing such fish for storage, but if adequate precautions are taken, a 
sat isfaot ory product is obta ined with most species. In the case of a few 
varieties, such as pink salmon, alteration in flavor and color is so marked 
during cold storage that it is desirable to freeze these fish in the round or 
in large chunks, or paok them in glass jars in order to avoid exposing any 
greater surface to air than is absolutely necessary. 

With many fish, such as salmon, the first step in preparing fish for 
packaging is to remove the scales from the whole fish. If an electr ic scaler 
is not available, a curry comb, obtainable from most hardware stores, or even 
a dull knife will do a good job. For cutting fillets, steaks, or chunks 
a sharp, narrow-bladed butcher or ~on ing knife is recommended. A cutting board, 
about 30 inches long by 16 inches wide, can be used to advantage in these opera-
tions. 

VEGETABLE PARING KNIFE OFTEN USED AS SCALER 

SCALING FISH WITH A KNIFE (USE DULL BLADE OR BA CK EDGE OF KNIFE) 
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DRESSING FISH 

PEM OVE HEAD BY CUTTING ABO VE COLI ARBONE AND BR EAKING BACKBONE 
AT TAB LE EDGE 
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DRESSING FISP. - C ont' d 

REMOVE DORSAL FIN BY CUTTING ALONG EACH SIDE AND PULLING F IN OUT 
(NEVER TRI~ FINS WITH SHEARS) 
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Fillets are prepared by making a cut down the back of the fish from the 
head to the tail. The knife passes above and is held firmly against the back­
bone in such a way as to leave the fins and a very narrow strip of skin adhering 
to the bone. T he flesh is cut fre e from the rib bone next to the intest ina 1 
cavity. A diagonal cut is then roo.de from a point at the top of the head down­
ward and backwards so as to leave the peotoral fin on the head side. Finally the 
fillet is out free by a stroke of the knife- following the side of the backbone. 
With most varieties, the fil le t SO obtained should be practically free of bones. 

After outting fillets, the skin is sometimes removed. This is done by 
placing the fish on the outting board with the skin against the board and insert­
ing the knife between the skin and the flesh at the tail end and then while hold­
i ng the knife steadily with the right hand, pulling the skin toward the outter 
with the left hand, and at the same time running the knife slowly forward in 
contaot with but not outting through the skin . With a little practice the skin 
oan be removed in one piece without mutilat ing the fillet. 

Fillets are ordinarily prepared from fish of sme.ll to medium size, one 
fillet weighing not more than one to one and a half pounds. It is generally 
better to cut steaks fro~ larger fish. These can be cut with a sharp knife or 
with a band saw if avails. ble-. Steaks are cut f.r om the who le fish after removal 
of viscera, head, and fins and washing the blood from the visceral cavity . If 
cutting steaks with a knife, the fish is placed with the back toward the cutter, 
and the head to the right. Sections are cut by slicing across and through the 
backbone of the fish at intervals of 5/8 to one inch to produc e a steak sufficient 
for one serving portion. The steaks are generally out f rom the head toward the 
tail and as the narrow tail portion is reached the steaks are made somewhat 4 
thioker in orde r to produce pieces of approxiImtely equal weight . It is custome.ry 
to cut the narrowest section near the tail into small fillets, removing the back­
bone. 

Chunks are cut in the same manner as steaks exce pt that the thickness of 
each piece is considerably greater; e.g., fou r to six inohes. Chunks are cut 
in the size deemed adequate for an entire meal , and individual servings are 
prepared after the fish has been thawed or cooked. Cutting fish into chunks 
is advantageous where it is possible to estiJm.tc closely the amount to be con­
sumed at one time. Chunks require less wrapping peper per pound of f ish than 
do individual steaks, and as they have less exposed flesh, discoloration and 
other changes are minimized. Chunks are more suitable for baking or boiling, 
while steaks can be fried or broiled more easily. 

In some cases it is advisable to give the steaks or fillets a preliminary 
brine treat~ent before wrapping and freezing ; this pretreatment will reduce 
drip upon subsequent thawing . It is especially desirab le for cuts of non-oily 
fish as cod and flounder. Commercial practice indicates the desirability of a 
30-sec ond dip in a sa It solut ion of the following strength: two and one-ha If 
percent for croaker, flounder, sole, and mullet; and five percent for barracuda, 
cod, cusk, haddock, hake, halibut, pollock, rockfish, rosefish, sablefish, and 
whiting. Two-thirds cup of salt to a gallon of water makes a five peroent salt 
solution, and one-third cup a 2ta percent solution. The salt employed should 
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ONE MET HOD OF FILLET ING FISH 

CUT DOWN THE BACK OF THE FISH FROM THE TAI L TO THE HEAD 

CUT FILLET AWAY FROM THE BACKBONE 

) REMOVE THE SKIN FROM THE FILLET 
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be free f r onl impurit ies whioh would a dverse ly affect the qua lity of the fish. 
Ordi nary table salt may be used, but it is preferable to use the pure salt 
whioh doe s not have a dded pota ssium or magnes i um compounds. 

Table 1 summa rizes the a dvantages and disadvantages of various fOrm3 in 
stor ing fish for home use in refrig er at ed lockers. In general, preparation as 
chunks i s the optimum all-round method. The entire out is edible except for 
the baokbone. Thus, refrigerating s paoe i s oonserved. Fish chunks are not 
only suitable for baking or boiling without further preparation, but before or 
after thawing oan be out into steaks, or b oneless pieces, for oooking in other 
ways. Small fish, however, oa nnot be pre pa red in this way , and should ordinarily 
be pan dressed. Eaoh of the other methods desor ibed is advantageous in certain 
instanoes, but if a single all-round method i s t o be employed, size permitting, 
cutting the dressed fish into ohunks will give the best results. 

Table 2 gives information on reoommended outs of f re sh-water fish. Table 3 
shows the reoommended outs for salt-water fish and g i ves t he peroentage of salt 
in brine dips and the cold stora~e life in months, based on the method of paok-
ing • 

PROTECTION OF FISH DURING LOCKER STORAGE 

If fish are plaoed direotly in the r efrigerate d l ooker wi thout suitable 
protective treatment, several undesirable change s will take plaoe during oold 
storage. A gradual loss of moisture will oocur until the fi sh are shrunken 
and dried. This dehydration not only causes a n unsightly a ppearanoe and altera­
tion in t exture, but also results in loss in weight and f lavor. If fish with 
appreciable fat content are not protected from the a i r of the oo l d storage 
room, oxidation takes plaoe, oausing disooloration and eventual l y total 
spoilage due to rancidity. 

Fish can be stored in refrigerated lockers wi thout t he danger of fishy' 
odors being absorbed by other foods. In a series of experiment s ( Heerdt, 1946) 
packaged fresh fish were stored in the same looker wit h butter whio h was scored 
periodically by expert butter graders, and no absorption of odors whatever was 
observed. If only fresh fish are fro zen and they are adequat ely prot ected, 
no difficulty will be encountered f rom odor t rans f er. 

Absorpti on of fish odors by other food may signi f y that stale fish were 
frozen, but fishy odors in butter may result fr om at least two souroes other 
than fish according to Davies and Mattick (1928) and Davies (1936). One is a 
fishy flavor caused by feeding sugar-beet byproducts to milk cows and sub­
sequently preparing butter from the ir mi lk ; t he other results from the break­
down of lecithin in da iry product s, part ioularly in mi lk that has been con­
taminated by metal. 
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Method 

\\bole fi sh in 
the round 

Eviscera.ted or 
pan dressed 

Cllunks 

Steaks 

Fillets 

Table 1. Comparison of various methods of preparing fish for storage in refrigerated lockers 

'l)pe of Fi sh 

Large 0 r ve ry small fi she 
Yi sh wi th short storage life. 

Small to medium sized fish wi th 
short storage life. 

Medium to large shed fish. 

Medium to large sized fish. 

Small to medium si zed fish. 

Advantages 

Keeping quali ty good. 

Keeping quali~ good. Less 
waste stored in locker than 
when whole fish is used. 

Fish keeps well. Very 11 ttle 
we.ste is stored in 10ckBr. 

Very li ttle was te is stored in 
lockBr. Flen bIe in that Im\Y 
SIIIOUD t am be wi thdrawn at ona 
tiae. 

110 was te is stored, all bone 
relloved.. 

-- .. ~--- .. 

Di. sad-van tage s 

Much 16S te rna teri al stored in 
locker; entire fish must be 
thawed and consumed at one time. 

SoIll8 waste material stored in 
locker; entire fish must be 

. thawed and consumed at one time. 

1I0t adapted to very small fi she 

Steaks do no t keep 9.8 well 9.8 

larger cuts. Require ce..reful 
packaging. 

Baquires special skill in preparing. 

Table 2. Recommended methods of preparing fresh water market fishes for sto~ in refrigerated lockers 

Species 

Bl ue pike 
Butfe-lofi sh 
Carp 

Lake herring 
La.ke t r out 
Picke r el (jack) 
Sauger 
Sheep shead 
Smel t 
Suckers 
WIli tefish 
Yellow perch 
Yellow p ike 

Producing Region 

Grea t Lake s 
Mlssissi pui River 
Mi ssissippi River, Great Lakes, 
all coas tal streams 

Great Lake s 
Grea t Lakes 
GreB.t LB.kes 
Great Lakes 
Mississippi Hi ver & Great lakes 
Great Lakes . 
Mississippi River &: GreB.t La.k.es 
Great Lakes 
Great Lakes 
Great Lakes 

Season 

~ & June - November &: December 
February to November 
All year 

November &: December 
All year, principally April, Me.Y &: November 
March &: April 
September & Oetober 
April, Me.Y and June 
J e.nuary. February and Mu-ch 
April to October 
June, July a:nd August 
Apr il &: Sep tem ber 
April &: ~, September &: Oct ober 

Recommended Method 

Fillets 
Cllunks 
Cllunks 

Round o r p an-dressed 
Cllunks 
Cllunks 
Fillets 
Cllunks 
Round or pan-dres sed 
Fillets 
Cllunks 
Round or p~dressed 
Cllunks 



Tabl~ 3. Hecoi:lrnended me triods of 'Pre'Pari ng and packaging certain sal t water markat fi shes f or storage in refrigerated lockers 

Q,ld. storage Hf e in 
months, based on method of 

pacldng, for aver~e o 
storage tempera~re _of 0 F. 

~ies 

Cod 

ilisk 
Flounders 

and sole 
Haddock 
Hake 
Halibut 

Herring, sea 
Mackerel 

Mullet 
Pol~k 
Rockfishes 
&sefish 
Sea Trout 

(Sque teague) 
Sablefish 
Salmolll 

Q.U!Il (Fall) 
Ki ng (Chinook) 
Pink 
Silver 
Sockeye 

Smelt 
Sna-pner, red 
Str iped Bass 
(Rockfish) 

't!li ti.ng 

Producing Region 

New England, Mid-Atlantic 
and Pacific 

New England 
Atlantic and Pacific 

Sea.son 

All year 

All year 
All year 

New England e.nd Mid-Atlantic All year 
New England and Mid-Atlantic All year 
North Pacific and April-Saptember 

North Atlantic 
Atlantic and Pacific 
New England, Mid-Atlantic 

end Pacific 

All year 
June-February 

Gulf and South Atlantic All year 
New England and Mid.-Atlantic All year 
Pacific All year 
New England All yea:r 
Atlantic April-November 

Pacific 

North Pacific 
Pacifi c 
Nor th Pacifi c 
Pacific 
Pacific 
Atlantic and Pacific 
Gulf and South Atlantic 
Atlantic 

June-November 

October-November 
kpri I. Sap tember 
July-Septellber 
JUlle-October 
July-August 
All year 
All year 
All year 

New England and Mid-Atlantic ~-October 

ReCOlllllended Cut 

Fil18ts 

Fillets 
Fillets 

Fillets 
Fillets 
Steaks 

Bound or dressed 
Fillets 

Fillets 
Filhts 
Fillets 
Fillets 
Dressed or fillets 

Chunks or stem 

Chunks or steaks 
Chunks or steaks 
ClUnks 
Chunks or steaks 
Chunks or steaks 
Round 
Chunks 
Dressed or fillets 

Chunks 

y Immerse 30 seconds in brine of the weight-percent given. 
2/3 cup of table sal t to one gal. of water gives a 5 percent solution. 

Percentage 
of Sal t in 
Brine Dip If 

5 

~ 
5 
5 
5 

No dip 
No dip 

~ 
5 
5 
5 

No dip 

5 

No dip 
No dip 
No dip 
No dip 
No dip 
No dip 
No dip 
No dip 

5 

Wrapped in 
moisture­

vapor proof 
ruaterial. 

9 

9 
9 

9 
9 
9 

3 

6 
9 
9 
9 

&.8 

9 

6 
6 

~ 
6 -6 

&.8 

9 

With ~ 
percent 
brine in 
glas!> j~....! 

6 
6 

-
9 
9 
6 
9 
g 
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p81>ers has been found. unsatisfactory. 



Ice Glaze 

In oOMmercial practioe, frozen whole fish, and sometimes dressed fish, are 
dipped in oold water to form a proteotive layer of ioe on the outside of the 
fish. This ioe layer effectively seals the fish, preventing access of oxygen 
from the air, and any evaporation which takes plaoe oomes from the ice glaze 
and not from the fish itself. Fish whioh are glazed in this way are oommonly 
dipped in or sprayed with water at intervals during the storage period to re­
place ioe lost through evaporation. It would be more oonvenient for looker 
patrons to wrap the glazed fish in same suitable moisture-vapor proof material, 
and thus prevent loss of glaze or neoessity for its replaoement. A moisture­
vapor proof parchment paper is satisfaotory for this purpose. 

The glazing of frozen fish, as praoticed oommercially, requires special 
equipment and experience and is not recommended to looker users unless they are 
able to obtain advioe and help from locker plant personnel. Glazing has the 
further disadvantage of requiring several trips to the looker plant to oomplete 
the operation. However~ if it is desired to employ an ioe glaze, the following 
prooedure may be used. Jo'reeze the fish; then place a pan of water in the looker, 
until the temperature reaches 33-400 F.; dip the fish in the cold water; remove 
and let the water-film freeze. The dipping operation should be repeated until 
a heavy glaze is formed. Reglaze at intervals or, preferably, protect original 
glaze by wrapping the fish in moisture-vapor proof material. 

Moisture-Vapor Proof Wrappings 

The method of applying the wrapper and the seleotion of appropriate 
material are very important to the suocessful storage of the frozen f .ish. 
Numberous types of wrapping materia Is are ava i lable, many of whioh have been 
deve loped in recent years. Ordinary waxed pa per (paraffin ooated) is not 
reo~ended beoause it is not completely moisture-vapor proof and in use the 
wax ooating craoks at the folds permitting even more moisture to esoape. If 
waxed paper is used, a large overwrap or a double thickness should be applied 
to oompensate for this factor. Vegetable parchment is a tough wrapping material 
which is economical and especially suitable for wrapping large ohunks of fish. 
It is important to use only the treated paper intended for frozen food packag­
ing since ordinary parchment is not moisture-vapor proof. Transparent cello­
phane with the moisture-vapor proof and heat-sealing ooating is available in 
both sheet· and bag form and is excellent for wrapping fillets or small steaks. 
An overwrap or a waxed carton is desirable to protect the cellophane. Other 
transparont wrapping materials are available which are more expensive than 
cellophane but have additional advantages suoh as reusability, greater strength 
against tearing, and higher resistance to wett ing act ion for liquid paoks. These 
materials include polyethylene, pliofilm,.cry-o-vac, and other plastio films. 
Aluminum foil is an excellent material for wrapping uneven shaped pieces be­
oause it will hold closely against the surfaoe. Ordinary locker papers are 
usually laminated papers intended to provide an all-around wrap with fair 
moisture-vapor proof qua lit ies. 
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Chunks are sometimes glazed before wrapping. This process is oarried out 
j ust as wit h whol e fish, and the chunks are then wrapped in moisture-vapor 
proof wra ppers. Chunks preparec in this way have maximum storage life. In 
packag ing fish i t is most i mportant to wrap the product tightly so as to leave 
t he lea st poss ib l e a ir s~c e within t he F8ckage. A very small volume of a ir is 
sufficient to cause considera bl e oxidation whi c h results in discoloration and 
r ancidity. It is advisable t o use a generous amount of wrapping material to 
provide overlaps at the ends. The se can be folded over and fastened with 
locker ' tape or tied with str ing. 

Gla s s Jars 

Glass fruit jars fitted with a irtight c over s meet all of the moisture­
va por proof requirements of a container for f rozen foods. They are generally 
ava i lable in the home as oontainers f or calmed f oods and provide equal utility 
in the protection of frozen fish. Steaks , fill et s, very small whole or round 
f ish, and shellfish should be carefully F8 cked in the j ar t o within one and 
one-half i nches of the top for quart jars a nd one inc h of t he top for pint jars. 
Enough 2~ percent brine should be added to fil l t he spaces between and around 
the fish and to just cover the produot. Entra pped air bubbles should be re­
moved with the aid of a sF8tula or blunt knife . The lid should be sorewed 
tightly int o place on the rubber gasket, assuring an airtight seal. The jars 
are now ready for freezing and subsequent stora ge. The i ce serves to keep the 
air in the jar away from the fish, and the j a r seal pr events loss of moisture 
from the contents. Jars have the d isadvantages that they are uneconomical of 
space in t he looker compared to othe r packag ing methods and are easily broken 
at low temperature. A new type jar designed for f r ozen food packaging has been ( 
introduoed recently whioh is stronger and is more eff ioiently shaped for storage. 

'!'able 4. Comparison of pro tec t1 ve qual iti es of ?l!l.ri OIlS IIIB. ten al. s 

Protection Method. of preparation 

1. lee glate ~ dressed or drawn 
fi sh. Chunks. 

2. MOisture-Tapor Chunks, steaks, fillets 
proof paper !I and very small fi sh. 

3. Glass j ars Steaks, fillets and very 
small fish. 

Advantages 

Only sa ti sf aetory lie tbod 
f or fish in the round. 

lase of handlhlg. 

Maximum proteotion. 

Di sadvantages 

ReglaziDg is required 
at internla. 

Wot adequate for fish 
...hi ell have a short 
stor88e life. 

Co lor III8\r leach. 

!I Moisture-Tapor 'PJ'Oof p~er lII&y be used to wrap glazed chunks for protection against 
evaporation of "tbe glaze. 

Table 4 summarizes the prot eot i ve qualities of materials used in F80kaging 
locker-storage fish. No one material is suitable for all outs of fi sh; however 
glazed chunks wrapped i n moist ure-vapor proof ~per are protected nearly as weli 
a s th~ cu~s pa:ked in jars. In general, glazing is a good form of protection, 
~a p~lng ln mOls~ure-:apor pr ~of paper a better one, and paoking in glass jars 
ln 22 percent brlne g lve s maxlmum protection. 



All packages and jars of fish should be plainly labeled and inventoried. 
Glass and oellophane surfaces, provided they are clean and dry, can be readily 
marked by the use of a wax pencil (glass-marking pencil). Looker plant operators 
will find one of the new ink brush pens valuable for marking on glossy surfaces. 
Only when the wrapping mteria 1 he.s so glossy e. surface that it cannot readily 
be written upon is it advis6.ble to use separate labels. These are best cut from 
thin cardboard. Writing should be large and legible , and the use of a red 
pencil may help in reading since refrigerated locke r rooms are usually only 
dimly- lighted. The oardboard label can, if necessa ry, be attached to the package 
by means of cellulose fiber tape. The l abel should indicate the species of fish, 
the way in which it is dressed, the number of pieces, and the date of freezing. 
For example: Silver salmon, 4 steaks, frozen Nov. 15, 1944. This information 
should also be entered on the locker inventory card, as follows: 

Frozen Paokages Product and Cut Pieces Use Before 

Date No. No. Date 

Nov. 15, 1944 1 Silver Salmon Steaks 4 

APPLICAT ION OF SHARP FREEZING AND FREEZER STORAGE 

If the locker plant in which frozen fish is to be stored is equipped with 
a sharp freezer, fish should be frozen in it and then transferred to the locker. 
The sharp freezer consists of a room having suffioient refrigeration capacity 
to operate at sub-zero temperature. Usually, the pipes oontaining the re­
frigerating medium are constructed in the form of shelves upon which the trays 
·of fish are placed, although plates containing the refrigerating medium are some­
times used. In some installations rapid ciroulation of a ir is accomplished by 
means of blowers. When pipes oontaining the refrigerating medium and a blower 
capable of rapidly circulating air are combined in a single oompact enclosed 
unit, the resultant unit is ca lled a blast freezer. 

The time required for freezing the fish is reduced from about 48 hours in 
the case of large fish placed directly in the locker to 12 to 24 hours or some­
times less by using a sharp freezer. This reduction in the time required to 
freeze fish is an aid in producing a product which upon thawing resembles more 
closely the original unfrozen fish. Furthermore, the use of the sharp freezer 
prevents the undesirable warming (temperature fluctuation) of frozen produce 
already in the locker that takes plece whenever unfrozen packages are added. 
However, if no sharp freezer is ava ilable the products can be placed direotly 
in the refrigerated locker for freezing. 

After freezing ( over night or for the length of time recoflffiended by the 
looker plant operator) in the sharp freezer the fish should be transferred to 
the looker and not be disturbed until required for consunption. It is most 
important that the locker operator hold the room temperature below 100 F., 
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preferably below zero, and a minimum of temperature fluctuation is desirable 
as an even storage temperature retards drying and prolongs storage life of 
the frozen fish. 

If fish are to be thawed before oooking they should be removed from the 
storage locker about 24 hours in advance. The frozen product cs.n be thawed by 
leaving it on a lower shelf of an ordinary household refrigerator or other 0001 

place for this period of time. The wrapper should be removed as soon as it can 
be separated from the frozen block and t he fish plaoed in a vessel to catch any 
drip during defrosting. Fish in glass jars should be allowed to thaw before 
removal of the contents; the product must then be taken immediately from the 
jar · and used as fresh fish. Do not attempt to store glass -packed frozen fish 
~t room temperature, or spoilage will result. 

If it is desired to cook frozen f i sh tmmed1ately after removal from the 
looker, it is important . to a 11 ow a somewhat longer cooking t 1me than for fresh 
or defrosted fish sinoe additional heat is required. Thus, for baking or fry­
ing, the center of the fish will have time to cook thoroughly without burn ing 
the surfaoe if a slightly lower than normal temperature is used and the oooking 
time increa sed. 

LOCKER-STORAGE LIFE 

Too frequently the locker operator and user f ail to realize that fi sh as 
well as other foods have a maximum storage life even in the frozen state. The 
dry atmosphere of the storage room and the difficulty encountered in sealing 
the product away fr~ air oontribute most to shortening storage life. 

Several changes take plac~ in looker storage which must be guarded against 
by adequate packaging to exclude air. One ohange, oommon to all frozen fish, i8 
a gradual removal of moisture from the flesh over a prolong ed storage period in 
the relatively dry atmosphere of the oold-storage roam. This drying renders 
the fish tough, fibrous, and insipid. The other change which ocours with oertain 
oily fish is an oxidation resulting in development of rancidity, fading or other 
changes in the pigments of fish having colored flesh (as salmon), and develop­
ment of off colors (usually yellow or brown) sometimes known as "rust . " These 
changes eventually render the fish flesh inedible. Table 3 which oontains ex­
perimental data from Stansby and Harr ison (1942) and Stansby and Dassow (1942) 
may be used as a guide in selecting a ~cking method and estimating the storage 
l ife of the frozen salt-water fishes listed, as well as of other fish of a 
similar type. In general, a locker storage life of at least six months may be 
expeoted for most properly ~ckaged frozen fish. 

SHELLFISH 

Shellfish present a problem quite different from fin fish in that more 
preparation is necessary before they can be frozen. Since some shellfish are 
available for only short periods of the year, it may be especially advantageous 
to freeze them for later home use. 
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Oysters, scallops, and olams oan be successfully frozen. Sinoe considerable 
practice is required in order to open the shells satisfactorily, an inexperienced 
person will do better to obtain the shucked products, which are readily avail­
able in season. Prior to shucking all bivalves should be washed in clean water 
to eliminate sand. Oysters and clams are opened by inserting a slender bladed 
knife between the shells :30 as to sever the adductor musc le from the she 11. The 
bill of the shell my have to be hammered off to permit inserting the knife. 
Inoidentally, when shuoking scallops only the adductor muscle or "eye," as it is 
called, is utilized. To eliminate additional sand, t~e raw shellfish meats may 
be washed under a spray or olean cold water or in a 22 percent brine solution. 
After' draining, they are paoked in glass jars and covered with 2l percent brine 
before sealing, as described on Pages 14 and 15. 

INSERT KNIFE BETWEEN SHELLS TO OPEN OYSTERS 

The oommercial paok of frozen shrimp exoeeds those of all other frozen 
shellfish packs combined. For looker storage, r aw shrimp are most suooessfully 
frozen after breaking off the heads and appendages but without removing the 
shell from the tail or edible portion. The tails are then washed and packed 
in glass ja,rs with a 2~ percent brine. Shrimp may be cooked before freezing. 
If a frozen cooked product is desired, the raw shrimp should be headed, the 
shell and appendages peeled from the tail portion and_the raw meat boiled in 
5 to 10 percent brine for 4 to 15 minutes, depending on size. The cooked shrimp 
are then packed. into jars for freezing with or without the addition of water. 
Cooked shrimp may toughen somewhat when frozen, and when stored. for long periods 
of time a salt-fish or rancid flavor develops. 

Live crabs and lobsters should be cooked for 10 to 20 minutes in boiling 
2~ to 5 percent salt brine. When 0001 the carapace or top shell, gills, and 
viscera of the crab are removed and the body meat taken out with a pointed knife. 
The meat from the olaws of crabs and lobsters may be removed by oraoking the 
claws with a small wooden mallet and shaking or picking out the meat. In addi­
tion to the claws, the tail of a lobster contains edible meat. The meat in the 
ta il may be removed with a fork; it is then split for removal of the intestine. 1 
tract. Crab meat and lobster meat should be packed in jars with 2~ percent brine. 

In most cases it is best to use frozen shellfish within a period of three 
or four months; however, a storage life of six months may be attained where 
storage accommodations are especially good, and the temperature is as low as 
_10 0 F. 
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Table 5. Methods of Pre~ring Shellfish for Looker P~ant Store.ge 

Suggested method of pre~ring 

Name 

Abalone 
Clams 
Crabs 
Lobsters 
Mussels 
I)ysters 

Sea lops 
Shrimp 

Spiny lob stars 

Produo ing Area Season 

Paoifio March to January 
Atlantic & Pacific All year 
Atlantio & Paoific All year 
At lant io A 11 year 
Atlantio Maroh to June 
At lant ic, Gulf, 

and Pa 0 if ic 
Atlantic 
At lant ic, Gulf, 

Sept. to April 
All year 

and Paoifio All year 
Atlantic & Pacific All year 

Shuoked , 
headed, or 

dressed 

x 
x 

x 
x 

x 
x 

x 
x 

Cooked 
in 

shell 

x 
x 

x 
x 

Cooked 
meat 

x 

x 

Note: Clams, crabs, lobsters, mussels, oysters, and spiny lobsters, when purchased 
in the shells, should be alive, unless oooked . 

FROZEN PRECOOKED FISH 

With the meohanization of the kitchen and the inoreased availability of 
prooessed foods of all kinds, there is less need for the housewife to spend hours 
on meal preparation. A new timesaver is frozen preoooked food. Reoe nt ly, many 
new produot s have appeared in the fro zen food me.rkets . T he F ishery Technolog ical 
laboratories have spent oonsiderable time working on preoooked frozen fish dishes 
and. precooked froze n fillets. 

Although plain fish flakes do not keep well when frozen, due to the large 
surface area exposure, many dishes using fish flakes and pieces of fish may be 
prepared in large quantities and stored in the home freezer or locker. 

Fish a la king, fish loaves, and fish chowders have been found to keep 
especially well over a period of six months and longer. Two reoipes that have 
been tested and found to keep well are: 

2 oups cooked fish flakes 
1 cup green pepper, minoed 

F ish a la King 

3 tablespoons pimiento, minc ed 
5 tablespoons butter, or other 

shortening 

l 2 cup f lour 
4 cups milk 
~ teaspoon salt 
t teaspoon pepper 

Simmer green pepper and pimiento in shortening until tender. Add flour, 
stir in milk gradua lly. Heat with constant stirring until thickened. Add fish 
and seasoning. Pack in pint glas s jars, attach lids, and freeze. Makes 3 pints. 

Thaw and stir oocasionally while heRting, then serve. 
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1 oupoooked fish flakes 
! oup water 
2 cups cubed potatoes 
i cup diced salt pork 
1 cup chopped onion 

Fish Chowder 

2 tab l espoons flour 
lj- oups milk 
1 tea spoon salt 
1/8 t easpoon pepper 

Cook oubed potatoes in salted water until tender. Fry sa lt pork and onions 
golden· brown. Add flour and milk, and cook unt i l s lightly thiokened. Add 
potatoes, fish flakes, salt and pepper. Pack int o glass jars, attaoh lids, and 
freeze. Makes 2 pints. 

This recipe should be thinned wit h an equal quantity of milk before heat­
ing and serving. 

Locker operators nay obta i n oommercia l ly prepared fresh or frozen fishery 
products for storage and. sale in. the locker plant . Lists of prooessors and 
wholesalers of these produots may be obtained upon request fram the Fish and 
Wildlife Servioe. 

In order to foster a better understa nding of t he oare and handl ing of fish, 
the Fish and Wi1diife Servioe i s pre pared to ass ist l ooker plant operators, 
state Locker Associations, and others with their fis hery problems. 
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