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Introduction

Anglers sometimes wonder why the fish they catch
don't taste as fresh as the fish served in their favor-
ite restaurants. They may also be puzzled and dis-
appointed when what seem to be perfectly good
fish go bad in the refrigerator or freezer. Fortu-
nately, it's casy encugh to avold these unhappy
expericnees by using good handling technigues.

Fish s highly perishable food, and storing or pro-
cessing it improperly can cause sericus problems. A
suceessful Mishing trip requires planning. Equipment
for handling the catch is as important as tackbs and
other pear, Home processing and storage methods
also affect how well fish keep. This publicalion
should be helpful to anyone who enjoys Lhe sport of
saltwater fishing. It explains the principles of care-
ful handling and deseribes how Lo maintain the
quality of the various lish likely 1o be caught in the
mididle and northern Atlantic Ceean,

OF course, every lishing trip is different. Fishing
locations, the species sought, the weather—many
things can vary, It will not always be possible to use
all the suggestions offered here. With a basic under-
standing of good handling practices, however, and
with a little planning and creativity, you showld get
much more enjoyment from each of your lshing
expeditions—and a great deal more satisfaction
from the fish you bring home.



Part 1
Basic Fish Handling

Fish Biology

Good handling practices—techniques for keeping
fish fresh after they are caught —are based on the
principles of fizh biolegy. To understand why
proper fish handling is important, a basic under-
standing of fish bislogy & helpful,

Although saltwater finfish come in many shapes,
siges, and colors, they do have several things in
common. They all have some type of backbone, they
all breathe through gills, and they are all cobd-
blooded (Some species of tuna and shark maintain
a body temperature higher than that of the sur
rounding water.) Becreational anglers most fre-
quently encounter two classes of fish,
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Figure 1. & Bony Fish

Bony fish have a backbone and a skeleton made of
bones. Most of the familiar commercial species,
such as cod, Aounder, and bluefish, are bony fish.
Cartilaginouws fish, or Elasmobranch fsh, have a
skeleton made of cartilage instead of bones. This
class includes sharks, dogfish, rays, and skates.

The part of the fish usually used for food is the
musele. Other parts, such as roe, liver, and the fins
of sharks, are sometimes eaten, but most (sh s
consumed as fillets or steaks, Fish muscle s acio-
ally small blowks of fibers bound together by con-
neckive tissues, When cooked, these blocks of fibers
flake. The raw muscle of fresh fish is translucent
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Figure 2. An Elasmobranch (Cartifaginous) Fish

and slightly rubbery, and its color varies. Most spe-
cies have white or light-colored Nesh, but some spe-
cies, such as tuna, mackerel, and bluefish, have
darker flesh. Generally, darker flesh has a higher fat
content. Most fish have a layer of dark, fatty Lissue
Just under the skin, but the amount varies enor-
mmously among species,

Fish use darker muscle for steady, continuous
swimming, The lighter muscle serves as an energy
reserve for sudden bursts of speed. Active fish like
bluefish and tuna have more dark muscle, while
fish that spend much of their time near the sea
Moor—baottom fish like cod and Aounder—have lit-
tle dark muscle,



Fish have very active digestive systems. They do not
chew their food, and they can gorge themselves
when a large amount of food is available. Feeding
causes digestive enzymes to pour into their stom-
achs, and the digestive process accelerates greatly
when they fead heavily,
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Figure 3. Seclions Through the Body of Several Species
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Fish Compaosition

Fish muscle is mostly water, protein, and fat. The
protein content of fish varies, but it generally
amounts to 15 to 20 percent of the tissue, Watler
and fat account for most of the remaining 80 to 85
percent. Fat content varies greatly among species
and Muctuates seasonally within species. Lean fish
like cod and Aounder generally have bess than 2
percent Tat; fattier species like mackerel, bluefish,
and tuna may have from 5 to 30 percent. Fat con-
tent depends on the season and on the fish's size,
age, and sex. It tends to be higher during warmer
mcnths, when food s more plentiful.

Fish provides important nutrients for the human
diet. Fish protein is a complete protein that con-
tains all the essential amine acids, It is also easily
digeated, The fat in fish is highly unsaturated, and
research has shown that this tvpe of fat can be as-
sociated with a reduced risk of coronary disease,
Most fish have a low sodium content, and most spe-
cies can be used in low-sodium diets. Fish are a
good source of other minerals—large amounts of
phosphorus, potassivm, and iron as well as the
trace minerals indine and Muoride, Lean fsh con-
tain adequate amounts of the B vitamins, and fatty
fish are good sources of vitamins A and L

How Fish Change After They Are Caught

Changes take place in a fish after it is caught be-
cause of its biological composition and its environ-
ment. These changes begin when a fish s hooked,
and they continue after it dies.

When a fish is hooked, it is engaged in a siruggle for
its life. It gets energy for this struggle from the gly-
coghen in its muscles. (Glycogen is the animal king-
dom’s version of starch.) The longer the fish
struggles, the more it depletes its energy reserve,
This depletion can cause physiological changes, The
fish’s Nesh may lose some of its natural sweestness,
and metabolic products that can affect its avor
and texture begin to accumulate. These changes
begin even before the fish is landed. Thus, even
though a good Mght is important to the angler, a
fish that will be used for food should be landed
quickly.

Az scom as a fish dies, an irreversible spoilage pro-
cess begins, This process ocours through the activ-
ity of enzymes and bacteria, Enzymes that normally
regulate a fish's metabolism can work unchecked
after it dies. Digestive enzymes may begin to digest
the fish itself, causing belly burn or softening of the
flesh around the gut. This is especially likely i a fsh
is caught while feeding, since its digestive enzgymes



will already be active, Other engymes in lsh musele
can also begin to affect the Navor and texture of
the fillet, These enzgymes work rapidly at warm
temperatures,

Fizsh are also subject to bacterial degradation alter
death, Natural barriers that protect fish while they
are alive break down when they die. Bacteria from
the environment and the gut can grow and multiply
in fish tissue, This activity diminishes fish quality
and eventually causes spoilage, Bacteria also grow
rapidly at warm temperatures,

Finally, the highly unsaturated fat in fish is also af-
fected by oxygen in the air. Oxygen reacts with this
fat to produce the odors and flavors associated
with rancidity. Fat oxidation can be a serious prob-
lem if the fish is to be frozen or stored for very long,
This is one reason why fattier fish like bluefish do
not remain in good condition during frozen storage
as long as leaner fish like flounder.

Handling Your Catch

Many fish are wasted because of mishandling. The
quality of the fish you bring home ultimately de-
pends on how far the normal spoilage processes
have progressed, Although you cannot stop these
processes, by handling vour catch properly you can
control the rate at which they eccur,

Temperature Conirol

What will slow a fish's natural deterioration? The
factor that s easiest and most important to control
is temperature. Try to keep the internal tempera-
ture of fresh, unfrozen fish as close as possible to
42° F (the temperature of melting ice). The best way

Table 1. Shell Lile of Gadoid Fish Fillels al Selecled

Temperabures
Temperature Shelf life
(F)
B 1 day
60) 2.5 days
42 6 days
a2 2 weeks
20 8-4 weeks
10 2 months
i 1 year
-10 2 years
-20 2 years +
=40 indefinitely

to do this is to pack fish in e or ice water that is
45" F or colder. lee cools fish from the outside, and
it can take considerable time for the center of &
Large fish to reach 32° F. Make an effort to store fish
on ice as soon as possible for complete and rapid
cooling.

Tabke 1 gives the shelf life of lean fish at various
storage temperatures. (“Shelf life” means the
amount of time before fish is judged unacceptable
by those who taste it.)

Temperature control is even more important if you
plan to refrigerate fresh fsh for several days or
freeze it AL summer temperatures above 807 F fish
can lose most of its shell life in a few hours, Cool
your catch quickly to keep it from deteriorating to
an unacceptable level of quality before it is refriger-
ated or frozen.

lce

Ice is the easiest and, uswally, the least expensive
way to conl fish, As it absorhs heat from the fish or
the environment, ice melts. In contact with the fish,
melting ice cools it, washes bacteria from its sur-
face, and keeps it from drying out, Creshed or
faked ice is best, because a greater amaount of jce
surface in contact with the fish ensures maximum
cooling. Large pieces of ice can also crush, tear, or
bruise fish more easily than smaller pieces. Large
pieces of ice, however, are better than no lce at all,
If possible, break or crush large cubes or blocks be-
fore using them. One pound of ice to three pounds
of fish i usually sufficient.

Pack Nish in ice made from clean, potable water.
Commercial ice and ice made at home work equally
well, Use saltwater ice only if it is clean. The freez-
ing poing of salt water is lower than 32" F. Although
saltwater ice will cool fish faster, it can also stick to
the skin and cause surface discoloration, It is there-
fore best Lo use saltwater ice in a slush or slurry.

Cooling methods that use chilled or refrigerated sea
water are also effective, Chilled sea water [(C8W), or
“slush bee,” s a mixture of sea water and crushed or
flaked ice. Making CSW requires clean sea water,
e, and an insulated bucket, cooler, or tank. Par-
tially fill the container with ice and add clean sea
water. A mixture of eight pounds of e to one gal-
lom of sea water makes a good slush. More ice may
be needed on very warm days. Refrigerated sea wa-
ter (REW) systems work on the same principle as



C5W, except that, instead of ice, 2 mechanical com
presact cools the sea water in the container. Be-
cause of the equipment and maintenance costs,
ESW systems may be Loo expensive for the average
angler.

Landing Your Catch

When you hook a fish the ensuing struggle begins to
affect its quality even before you remove it from the
water. The thrill of the fight may be one of the most
exciting aspects of sportfishing, but excessive strug-
gling can decrease the fish's swestness and make its
fMesh soft. If possible, avoid bruising, gaffing, or
punciuring the fish as you land it. Breaks in the
skin can cause bruises and bloodspots and allow
bacteria to enter the fish. Bruised flesh looks
bloody, and bruises and bacterial growth cause soft
spots in a fillet and reduce its quality. IF it B neces-
sary to use a gall or pick, make sure the puncture is
made in the head, away from the edible part of the
fish.

Once you've landed the fish, stun it to prevent it
friom beating itself on the deck or in the cooler. T
stun the fish, give it a sharp blow on the head with
a mallet, bat, or other dull object. Hit the fish with
Just enough force to stun it without crushing or se-
verely damaging its head. Be careful not to hit the
body or the gut cavity. Bruising the edible parts of
the fish or rupturing its internal organs can cause
rapid deterioration.

In general, it is not a good idea to keep the fish on a
stringer. Doing so will prolong its struggle and in-
crease the likelihood that it will damage itself. Hold-
ing the fish in water that is above 50° F can also
cause it to spoil more quickly after it dies,

Bleeding and Gutling Fish

To ensure the quality of fresh fish, the commercial
fishing industry bleeds and guts many species.
These practices enhance the appearance, shelf life,
and overall quality of some commercially important
fish, Although the beneficial effects of bleeding are
still undocumented for many species, it is reasona-
ble to assume that anglers can also use this tech-
nique to maximize the gquality of the fish they catch,

Bleeding Fish

Removing the blood from fish retards quality deteri-
oration in several ways, [t decreases the cooling
time, since the fizh loses heat as it bleeds, Bleeding
alzo gets rid of waste products and removes oxy-
gen, which can cause rancidity by oxidizing fats in
fish Mesh—an especially important consideration if
fatty fish are to be atored for several months, Bled
lish also tend to have lighter-colored fillets with
lewrer bruises, blood spots, and other defects,

To bleed fish, make a tail or throat cut or gut them.

Stunning a fish before it is bled will make it casier
1o handle, Be careful not to kill it; more blood will
Mow oul if the heart keeps pumping,

Make a tail cut about an inch from the caudal or
tail fin, Slice across the tail until the knife touches
bone, To ensure maximum bleeding in some species,
such as dogfish, it is better to cut the tail com-
pletely off just behind the anal fins. The tail portion
of the fillet may, however, spoil faster when the en-
tire tail is removed unless the fish is kept clean and
iced down quickly.




The throat cut minimizes the risk of bacterial con-
tamination to the edible part of the fish, Make a sin-
gle cul, seviering the main artery that runs from the
gills to the heart. Be sure to make the cut ahead of
the heart, which must be undamaged if it 15 to con-
tinue to pump blood,

Gutting a live fish will cause significant bleeding
through the Internal organs and gut cavity,

Fish should be bled for ten to twenty minutes,
Bleeding will e more efective if you immerse the
fish in clean water or sea water after making the
cut. The water you use should be as clean and as
cold as possible. Use a bucket, cooler, or tub, and
change the water in the bleeding container fre-
quently. If containers are not available, hang the
bleeding fish over the side of the boat in a mesh
bag. If this method is not practical, the fish can be
bled without a container, Pour water over it from
time te time to remove the blood before it
coagulates,

Gutting Fish

Gut fish as soon as possible after you cateh them.
Keep the entrails intact if possible. The stomach
and intestines contaln engymes and bacteria that
can contaminate the edible part of the fish and ac-
celerate spoilage. Bile from the gall bladder will also
Laint any part of the fish it touches, and it is very
difficult to wash away. Rinse the gut cavity to re-
mawve blond, slime, and bits of viscera,

Flatfish have a smaller gut cavity than roundfish,
but they can be gutted in the same way. A flatfish
can also be headed and gutted in one operation by
culting the head off behind the pectoral fin and
pushing the viscera out of the gut cavity, Clean the
cavily thoroughly with your fingers and wash it out.
(See pages 10 and 11.)

Keep your work area clean and avobd contaminat-
ing other fish with the gut contents. Wash your
work area and knives after each gutting operation.
Finally, do not allow your fish to become tainted by
coming into contact with oily or dirty areas of a
boat or dock.



Figura T. Guiting a Roundfish
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Stowing Your Catch

Store fish on jce as soon as possible after they are
caught. IT possible, blesd them and gut them frst. I
the fish are biting and yvou dont have time to gut
them as vou catch them, bleed them and put them
on ice, Avold leaving fish on the deck or shore lor
very long If yvou can't bleed and gut them right
away, at least stun them and pack them on bee,

It is best to pack fish on ice in an insulated cooler
or other clean container. Be sure the container can
be drained easily with a spigot, or use a false bot-
tom to keep the fish out of the meltwater, For max-
imum cooling, mix the ice and the fish thoroughly,
Start with a three-imch layer of ice, and then add
fish and more ice in alternating layers, leaving room
for two or three inches of ice on top. If the fish are
gutbed, store them with the gut cavities down to
prevent meltwater from eollecting. Packing the gut
cavities with ice will also speed cooling. 1f you can-
fed. Bring enough ice to pack fish in this way, bring
enough block ice to cool a container of sea water to
35° F or bess, IF the sea water is cold and completely
surrounds the fish, this method will also ensure
rapid cooling,

Figure 9. & Properly Packed Cooler

sometimes—lor examphe, when a surf caster hikes
sevieral miles down the beach—it may not be practi-
cal Lo carey a eooler full of ice. On such oceasions,
consider taking along a small amount of e in a
clean burlap bag. Put the bag in the shade or bury it
in moist sand to keep the ee from melting for as
long as possible,



It is also possible to use table salt and a burlap or
similar bag when ice is nof available, When you
catch a fish, gut it and wash i, Bub about one fa-
blespoon of salt for each pound of fish intoe the gut
cavity, and then lightly salt the skin, Put the fish
and enough wet seaweed (o surround it into the
bag Keep the bag in the shade or bury it in moist
gand,

If o container ks avallable, bury the fish in the sand
near the waterline, To avold losing your fish, mark
the location carefully and watch the tide.

Transporting and Processing

To preserve the gquality of the fish you cateh, handle
them as litthe as possible. If yvou do a good packing
Jjob while yvou are fishing, your cooler or container
of iced fish can go right into your vehicle, Check to
miake sure there is enough iee left to keep the fish
cool until you get home, (Bemember; the trunk of a
car keft sitting in the sun all day can reach tempera
tures well above 1007 F.)

Az spon as possible, decide how the flsh will be
used, and then finish preparing them for consump-
tion or storage, Fish are generally cooked or stored
in drawn or dressed form or as fillets or steaks.

Fish that will he eaten with the skin on should be
sraled, Remove the scales by scraping from the tail
to the head with a fish-scaling uwtensil or the dull
siide of a knife, To prevent scales from scattering,
hold the fish under water while you scale it. Wash
the fish to remove leose scales,

You should now have a clean, whole fish with the
entrails and scales removed. To dress the fish, cut
off the head and tail. Prepare steaks for broiling or
harbequing by cutting the dressed fish into cross
sections about one inch thick. If you plan to fillet
the fish, leave the head and tail on to give you
something to grip while you work. Fillets take less
room in the refrigerator or freezer and cool more
quickly. If the fillets will be wsed right away, pre-
pare them as soon as possible. 1, howesver, you plan
to use fresh fillets several days later, and il you
have room to refrigerate the whole fish, wait and
cut the fillets just before they are needed. Fish
stored whobe lose bess water, Use the remaining
rack (skeleton) to prepare fish siock or stew,

Filleting a roundfish requires a sharp knife and
practice, Although different species have slightly
different bone and rib structures, all fish can be fil-
leted using the same basic procedure. Your skill will
increase as you practice. Skin fillets either before or
after cooking, (See page 14.)
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Figure 10. Markel Forms ol Fresh Fish
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Figure 12. How o Skin a Fillet Figure 13. Producing a Boneless Fillet
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Home Storage

If you plan to store dressed fish, steaks, or fillets in
the refrigerator for several days, temperature con
trol is eritical. Because many home refrigerators op-
erate at 40° F or more, fish can spoil fairly rapbdly.
Pack dressed fish on ice in the refrigerator, Seal
filkets or steaks in plastic bags or containers and
then cover them with ice in trays or pans. The veg-
etable bins in the lower part of the refrigerator
make convenient containers, Empty the meltwater
regularcly and add more ice as necessary.

Fish stored for more than two to five days (depend-
ing on the species) should be frozen. When freezing
fish, remember that if a poor quality fish is put into
the freezer, it will be in even worse condition when
it is taken out, Freezing slows quality deterioration,
but it does not stop it allogether. Wash whole fish,
steaks, or fillets under cold running water if neces-
sary before wrapping them for the freezer. Frozen
fish needs a protective barrier to keep it from dry-
ing out and getting “freczer burn.” It is also impor-
tant tir keep oxygen in the air away from the fish to
prevent rancidity cawsed by oxidation, To avoid
these quality changes, wrap fish or fillers well,

The st wrapping material prevents oxygen pene-
tration and water vapor koss, Plastic wraps, alumi-
num foils, freezer wraps, or wax cartons can be
used, Plastic wraps are best because they fit more
tightly and exclude more air. Cling wraps also fit
tightly around the product, and plastic *poly”™ or
“eip lock” bags do a good job of preventing dehydra-
thom. A good way to freeze fish is to wrap it in cling
wrap and then put it into a plastic bag, removing as
much air as possible, This method is especially use-
ful if the fish is Lo be stored in a frost-free freezer,
which can remove considerable moisture in a short
time, Freezing fish in meal-size individual packages
reduces handling, speeds up freezing time, and
makes defrosting easier,

Glazing also inhibits oxidation and dehydration. To
glaze a fish, dip it into cool water and then put it
into the freezer, The water will form an ice glase,
Hepeat the process two or three times to form a
thicker glaze. Some sources suggest glazing with a
solution of about six tablespoons of corn starch or
#gelatin disaolved in a gallon of water, This thicker
#laze may adhere to the fish better, Handle a glazed
[ish carefully and wrap it in freezer paper, foil, or a
plastic bag to keep the glaze from chipping or
breaking.

The length of time that a fish can be kept frozen de-
pends on its condition at the time of freezing, its fat
content, and freeger temperature, Fattier fish will

become rancid faster; their quality can only dimin-
igh in the freezer. Rapid freezing and lower-
temperature storage preserve quality best, so keep
the freczer as cold as possible. Large bulky pack-
ages and poor air circulation prolong freezing time.
To ensure fast freezing, do not overload the freezer,
Temperature Muetuations can also promote quality
deterioration, For long-term storage, it is best to
keep fish in a freczer that is not opened frequently.

Table 2 gives accepted recommendations for frozen
storage, AL the maximum storage times fish will be
safe to eat, but the eating quality will have deterio-
rated. See table 3 for additional storage suggestions,

Thawing fish properly preserves its quality. Slow
thawing in the refrigerator is best. To thaw fish
more rapidly, hold it under cold running water or
put it into a microwave oven, It is also possible to
cook frozen fish directly simply by doubling the nor-
mal cooking time. Never thaw fish at room temper-
ature or in warm water,

Table 2. Maximum Recommended Frozen Storage Thmes

Type of fish Examples  Maximum storage
Lirme
Fatty fish Herring 3 months
(More than 5% Mackerel
LE Y] Salmon
Lake trout
Lean fish Cod f months
(Less than 5%  Haddock
fat) Flounder
Red snapper
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Part 2
Handling Guide to
Saltwater Species

This section provides background information and
handling tips for common saltwater species from
the middle and northern Atlantic Ocean. These tips
take into account the composition, behavior, and
culinary qualities of each species. Groupings in-
clude species that undergo similar quality changes
and those that should be processed, stored, and
prepared in similar ways. By following the sugges-
tions offered here, anglers can preserve the guality
of the fish they catch and help ensure the success
of their favorite recipes. Table 3, at the end of this
section, lists apecific recommendations for refriger-
ating and freezing typical species, Table 4 describes
edibility characteristics (Aavor intensity, fat con-
tent, color after cooking, and firmness) and com-
mich cooking methods.

16

Flatfish

Flatfish include all of the flounders and soles found
along the Atlantic coast of the eastern United
Biates. The winter oF blackback Nounder and the
summer founder or Muke are cCoMMOoN SpEcies,
These two species are identified by their prevalence
during the seasons associated with their names, by
their mouths, and by the orientation of their eyves,
The winter Aounder 8 abundant near the shore in
winter, has a small pointed mouth, and is a right-
eyed Nounder. The fluke is abundant inshore in the
summer months, has a large mouath, and is a left-
eved fAounder.

To determine whether a fish is a right- or left-eyed
Nounder, lay it with the colored side up and the
belly and pelvic fin closest to you, The eyves of a
right-eyed fish face right, and those of a left-eyed
fish face left.




Other common fatfish include the yellowtail
founder, the American plaice or dab, and the
southern Mounder. Anglers may also encounter two
Natfish that are marketed as soles, The witch
Mounder, also known as gray sole, is a northern
Atlantic species. Lemon sole is the commercial
name of large winter flounders that weigh more
than three and one-half pounds. You may also
catch windowpane flounders and hogehokers, Be-
cause of their small size and low fillet yield, these
twin species are not commaonly used by the seafood
industry. They can, however, be eaten.

Figure 16, Common Flounders. A, Yellowtail founder. B,
Blackback (winter flounder). C, Fluke [summer floundar],

Compared with some other species, the fatfish that
inshore anglers usually catch are relatively small,
Most of them average from one to five pounds, al-
though some species—such as fluke—may grow as
large as fifteen to twenty pounds, Flatfish generally
have mild-flavored white Nesh that has a low fat
content (1 to 2 percent),

Land Natfish carefully, stun them, and pack them
on e as soon as poessible, Although bleeding is not
a5 important for fatfish as it is for other species,
the larger ones do keep better if they are bled.
Bileed Natfish by gutting them or making a tail cut.
If regulations prohibit altering the fish before tak-
ing it ashore, do not remove the head or tail Chill
Natfish on ice or in chilled sea water as soon as pos-
sible, As might be expected, temperature control is
more impartant if you are fishing for fluke, sinee air
temperatures are higher in the summer and the
fish tend (o be larger, When making provisions for
icing your catch, consider air and water tempera-
tures, fish sige, and the intended duration of the
fishing trip.

Flatfish are usually sold whele, headed and gutted,
or cut into fillets, The gutting section of this booklet
describes how to gut a Natfish. Filleting Natfish is
very much like filleting roundfish. A sharp fillet
knife is used to cut the fillet free across the width of
the fish. Large fish can be cut into quarters to vield
four fillets each. (See pages 18 and 19,)

Whaole or quartercut fillets are usually skinned be-
fore they are prepared. Quartercut fillels are easier
Lo skin because they are smaller, Flatfish fllets have
a sweel, mild taste and should be handbed carefully
because of their fragile texture, Fillets from the
dark side of a Natfish may have a slightly stronger
flavor and, because of a more highly developed vas-
cular system, may lose their quality faster than
fillets from the white side, Some anglers recom-
mend using fillets from the dark side first.



Figure 17. How bo Fillet a Flatfish
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Figura 18, How to Quarercut a Flatfish
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Groundfish

Groundfish is a commercial fishing industry term
for the Gadoid family of fish—especially Atlantic
cod, haddock, pollock, and the hakes. These species
are the primary targets of the offshore fishing fleet
on fishing grounds like the Georges Banks. Cod,
haddock, and pollock have white flesh and similar
edibility characteristics, The hakes are similar in
many ways to these three species, but they warrant
a separate discussion because their texture and
storage characteristics are difTerent.

Cod and haddock have long been the mainstays of
commercial fishing in the Morth Atlantic. Pollsck is
becoming increasingly popular because of its abun-
dance and lower price. Cod weigh from one to
twenty pounds and are more abundant close to
shore in the colder months, Cod can be identified

Figure 19, Groundiish. A, Alantic cod. B, Haddock, C,
Pollock.
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by a large barbel on the lower jaw, a pale lateral
line, and a slightly concave tail fin. Haddock are
generally smaller than cod, They can be distin-
guished by a dark lateral line and a black patch,
called the 5t. Peters mark, on the side of the lish
near the pectoral fin, Atlantic pollock, also known
as saithe or coalfish, vary in size from two to thirty-
five pounds. They can be identified by a pale lateral
line, a deeply forked tail fin, and a lower jaw that is
longer than the upper jaw. The colors of these fish
can vary and are not consistent for identification.

Land ¢od with care and stun them to prevent bruis-
ing On many commercial vessels cod are bled and
gutted as soon as possible. Making a throat cut is
thiz most effective way to bleed a cod. After bleeding
i completed, gut the fish as seon as possible. If it
sn't practical or possible to bleed and then gut the
fish, gutting alone will achieve some bleeding in &
one-step operation, After thoroughly washing the
gut cavity in clean sea water, ice the cod in a cooler.
It's a good idea to pack the gut cavity with ice, since
large fish take a long time (o cool,

Handle haddock and pollock similarly to cod. Ac-
cording to scientists at the Torry Research Station
in Britain, bleeding pollock reduces the flesh discol-
oration that can occur after the fsh dies, Pollock
fillets are mot as white as those of cod and haddock
and will take on an imcreasingly reddish color if the
fish is not bled. Pollock also have a higher fat con-
tent and a band of brownish-red flesh under the
skin. Unless they are hled, this band can become
discolored and take on a bloody appearance,

Cod and pollock are generally used dressed or as
fillets or steaks. Haddock is generally used as fillets
or smoked fillets (finnan haddie). Scale these spe-
cies if the skin is to be left on. Cut fillets or steaks
from them as you would from any other roundfish.

Pollock has a firmer texture than cod and haddock.
Pollock fillets are also darker, but they turn white
when cooked. All three species can be used
interchangeably.

20

Red Hake and Whiting

The hakes are also members of the Gadoid fsh fam-
ily. Hed hake (ling) and silver hake or whiting are
the hakes anglers most commonly encounter.

Bed hake and whiting are small slender fish that av-
erage one to four pounds, Bed hake may grow some-
what larger and weigh ten pounds or more, Whiting
are also known as “frost-fish® because they some-
tirnes die in large numbers when the water tempera
ture off the coasts of New York or New Jersey drops
suddenly, These fish wash ashore and can be col-
lected from the surf at night before the sea gulls get
o them,

Figure 20, Hakes. A, Red hake. B, Whiting.

Handle hakes similarly to cod, haddock, and paol-
lock. Their flesh is much softer than cod's and
hruises easily, 50 land them carefully and handle
them as little as possible, Bleed large lsh with a
throat cut. To minimize handling, stun hakes, gut
them, and pack them on ice as soon as possible,
Take care not to pack too much ice on these fish;
their soft bodies can be easily crushed,

Whiting are generally used whole or headed and
gutted. Hed hake are used dressed or as fillets, Hake
and whiting flkets have a very soft texture that can
get mushy and spoil rapidly in direct contact with
iee or e water, Red hake and whiting are also poor
candidates for freczing, which can change their tex-
ture significantly, Hake fillets become increasingly
tough and rubbery during frozen storage.



Bluefish

Bluefish, a popular game fish, are usually plentifil
in the summer and fall. Anglers regard them highly
for their fighting abilities. They have apthy been
called the “wolves of the sea” because they move in
schools (packs ) and eat everyvihing within reach of
their sharp tecth. Bluefish are so gluttonous that
when their stomachs become full they throw up
and continue feeding. Juvenile or baby Buefish un-
der one pound are usually called snappers (which
should not be confused with the highly valued red
snapper or other tropical snappers).

Bluefish should be respected and handled carefully
when they are being landed. Reports suggest that
they can see equally well whether in or out of the
water, and fingers and toes can be vulnerable
targets for their sharp teeth. Stun bluefish as soon
as possible to lessen the risk of damage both to the
fish and to vourself. It's also & good idea to wear
heavy gloves when handling bluefish,

Bleed bluefish as soon as possible for maximum
quality, After stunning the fish, make a throat cut
while it is still alive. The throat eot allows the fsh
o bleed and also kills it. Bleeding is important be-
cause of the high fat content and dark color of blue-
fish fillets. Removing the blood prevents further
darkening of the flesh and decreases the number of
bleod spots and bruises. Kemoving the blood also
slows the development of rancidity. Because even
frozen bluefish can rapidly develop rancid odors
and flavors, bleeding is especially important.

Bluefish should also be gutted as soon as possible.
Because they are such aggressive eaters, they have
very active and powerful digestive enzymes that can
cause the entire fsh to spoil rapidly. Hinse the gut
cavity thoroughly to remove any stomach contents
spilled during guiting, and then pack the gutted
bluefish on ive with the gut cavity facing down to
prevent meltwater from collecting inside the cavity,

Faor blusfish of the highest quality, stun the fish as
soon as it s landed. Then make a throat cut and al-
[ow the fish o blesd in clean salt water for abowt {il-
peen minuies, Finally, gut the fish, wash it, and pack
it on jee, IF possible, complete the entire operation
within thirty minutes. Because bluefish travel in
srhools, many fish may be landed in & short time, If
bleeding and gutting are not possible, pack the

stunned fish on jee immediately and gut them as
s00n 4% it is practical,

Bluefish are generally used as whole dressed fish or
fillets, The flesh is usually dark beeause of its high
fat content, and it has a strong, characteristic fla-
vor. Larger fish tend to have a more pronounced fla-
vor. Bluefish caught in North Atlantic waters in the
summer have a stronger favor than these caught in
the spring. The distinet bluefish flavor can be re-
duced by trimming the dark, fatty areas away and
by cooking the fish in a manner that will allow fat
drippings to drain away. Soaking fillets in solutions
such as milk and lemon juice has been suggested as
a way to reduce the characteristic flavor, but the ef-
fectiveness of this practice is a matter of personal
judgment. For the best results, use fresh or frozen
bluefish as soon as possible,

Figure 21. Bluelish
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Weakfish (Seatrout)

Weakfish are the most common seatrouts in mid-
Atlantic coasial waters. The weakfish, also known
as the grey seatrout, is a popular game fish. It is
abundant in the summer and migrates south and
offshore in the winter, The weaklish gets its name
from its fragile mouth structure, which allows a
hook to tear out easily, Anglers may also encounter
the speckled or spotted seatrout and the silver sea
trout. The speckled seatrout & abundant off the
southern and gulf coasis, where it 5 a popular
game fish. The silver seatrout is similar to the
speckled seatrout and is primarily a gulfl species,
Weakfish often travel in amall schools, Althowgh
they average from two to five pounds, they some-
times grow as large as ten to twelve pounds.

Figure X2, Grey Seatroul or Weakfish

Weaklish have fragile muscles and should be
handled with care. Land them gently to prevent
their escape and to avoid damaging them. They are
likely to continue struggling alver they are out of
the water, Stun wdakfish and bleed them with a
throat cut, Bleeding will minimize blood spots and
help preserve the Nesh's delicate avor and fexture,
Chill weakfish immediately; quality can change rap-
idly. If possible, bleed, gut, and ice these fish as soon
a5 posgible to minimze rehandling, If vou eannot
bleed or gut them immediately, ice them whole and
process them as soon as possible, If weakfish are
not properly iced, their flavor will change after only
a few hours at summer temperatures, { They may,
howrever, still be safe and edible.) Pack putted weak-
fish on ice with the gut cavity down to prevent melt-
water from collecting. Pack the gut cavity of large
weakfish with ice to speed cooling.

Weakfish fillets are fairly fragile. Improper handling
miay cause large gaps to appesar in the fllets {gap-
ing), and the flesh may become soft if improperly
stored. Weaklish are best when used as soon as
passible,

Porgy (Scup)

The scup or porgy is a member of the sea bream
Tamily. It is abundant in the Middle Atlantic States,
and anglers commonly encounter it as far north as
Cape Cod., The porgy or scup derives its name from
a Narraganset Indian word. “Porgy” should not bee
confused with “pogy,” a name commonly used in the
northeast for the menhaden or bunker, an unre
lated, inedible fish, Porgies have a deep body, a
silvery color, large scales, and long spdny fins,

Porgies swim in schools, staving close to the shore
in warm montha and moving affshore as the water
temperature drops. Porgies are small, averaging
about one pound. An occasional fish may grow to
five pounids.

Porgies are more resistant to rapid quality deterio-
ration than most other fish. Although the highest
guality can be achieved by gutting and icing this
fish immediately after capture, it will keep well for
siveral days if you simply stun it and ice it If it is
adegquately iced, it can be dressed later,

Figure 23. Porgy (Scup)

Porgies are a saltwater *panfish.” They are very
bony and are wsually not filleted. They must be
sealed before cooking, but the scales are large and



thick, and scaling can be dilficult if the fish is al-
lowresd to dry out. Porgies are commonly used
dressed. They can be filleted, but the fillets are
amaall.

Good porgies have a delicate flavor and a sweetness
that decreases as the fish ages.

Mackerel

Mackerel are members of the Scombroid Family,
which also includes the tunas. The three most abun-
dant species found along the Atlantic coast are the
Atlantic mackerel {also called Boston or blue mack-
erel), the Spanish mackerel, and the king mackerel.
The Atlantic mackerel is most abundant in middle

Figure 24. Mackerel, A, Aflantic mackerel. B, Spanish
mackered. i

and northern Atlantic waters, It has an iridescent
color and dark wavy stripes on its back, Spanish
mackerel is primarily a southern species, but it has
been known to range as far north as Cape Cod. It
has no distinet stripes on its body and has golden
spols on its sides, King mackere]l do not range far-
ther north than Morth Carolina, They are large fish
that average twenty pounds, Atlantic mackerel are
smaller, averaging one to two pounds, and Spanish
mackerel are intermediate in skze, averaging two Lo
four pownds.

Mackerel have a high fat content (5 to 15 percent )
that varies with the season and the abundance of
food. Atlantic mackerel are fattest in the fall. Be-
cause of their high fal content, it is necessary (o

handle mackerel with care, Pack them in ice as
so0on as possible to maintain thelr quality and to en-
sure that they will be safe to eat.

All members of the Scombroid family have large
amounts of the amine ackd histidine and related
compounds in their flesh. If bacteria are allowed to
grow after these fish are caught, these compounds
can be converted to histamine and other related
compounds, This conversion can ocour rapidly if
fish are left at & high temperature for several hours,
Histamine-contaminated fish often has & peppery
taste, In some people, these compounds can cause
an allergic reaction called scombroid posoning.
This poisoning can be very uncomfortable —and
even dangerous—depending on the dose and indi-
vidual sensitivity. It is important to remember that
if & mackerel or tuna has been left at normal
summer temperatures for several howrs, even
though it retains a fresh, high-quality appearance
with no signs of spoilage, it can still contain enough
histamine to canse seombroid poisoning. The symp-
toms of scombroid poisoning include headache, nau
sea, cramps, thirst, hives, a burning sensation in the
throat, swelling of the lips, diarchea, and vomiting.
If these symptoms occur, call a physician,

Mackerel flesh is fatty and soft; land and handle
these fish carefully, Bleed mackerel with a throat
cut and then gut and ice them immediately, Gutting
mackerel as soon as possible is critical when they
are feeding heavily in the summer months, [T imme-
diate gutting is impossible, pack mackerel in loe
quickly to preserve their quality and ensure the
safety of those who will eat them. Handle them
gently and as litthe as possible to avoid bruising and
further softening of the flesh.

Mackerel are generally used as fllets or steaks, but
some recipes call for whole fish, Atlantic mackerel
have soft, dark flesh and a strong, characteristic fla-
vior, Spanish mackerel have a Fairly light color and a
milder Navor. They are generally considered to taste
hetter than other mackerel. King mackere]l have &
atrong flavor and are usually marinated before
cooking, If properly handled, mackerel will remain
in good condition for several days. To freeze them,
glaze them or wrap them well to prevent rancidity.
Mackerel can also be smoked or pickled.

23



Tuna

Tuna, like their close relative the mackerel, are
members of the Scombroid family, Saltwater
anglers may encounter several species in middle
and northern Atlantic coastal waters, These fish
may range in sie from fve to 1000 pounds, This
section describes some of the most common tuns
and provides general tips for handling them. Large

Figure 25. Tunas. A, Bluefin. B, Bigoye. C, Yellowfin. D,
Bonito

tunas and these intended to be used raw for sushi
or sashimi require special handling. For additional
information, please refer to the publication Tuna
Hawndling Tips, which is mentioned in the reading
list at the end of this book.

The largest tuna is the bluefin tuna, which can grow
as large as |00 pounds or more. Bluefin tuna are
highly valued in Japanese and American markets,
The bluefin tuna fshery is carefully regulated, and
permit requirements and season restrictions must
be followed. Anglers may alse encounter the bigeye
tuna. Usually smaller than the bluefin, bigeye most
often weigh from 100 to 300 pounds, The alba-
core—the “white meat”™ species available in cans—is
similar to the bigeye in appearance. L is somewhat
smaller, weighing up to forty pounds, and is more
prevalent in the Pacific Ocean and tropical regions
ol the Atlantic Ocean, The yvellowfin tuna is com-
mon in the summer months from Long [sland and
New Jersey southward. It is recognized by its yellow
codor and averages from twenty to 120 pounds,

The smallest tuna is the little tunny—also called the
falze albacore—which ranges from five to fiftesn
pounds, Little tunny can be distinguished from
other tuna by their size, the scattered dark spots
under their pectoral fins, and the wasvy black lnes
on their backs,

The bonite is a small tuna-like fish that generally
does not get larger than twelve pounds. Bonito can
be identified by their size and by the oblique black
stripes that cover their backs,

Since tuna, like mackerel, are Scombroids, proper
handling is essential to preserve their quality and
ensure safety, Histamine and related compounds
can develop rapidly in improperly handled tuna,
causing the same type of scombroid poisoning asso-
ciated with mackerel, Tuna have a high fat content,
and their body temperature is higher than that of
the surrounding water, A unigue heat exchange sys-
temn of parallel arteries and veins causes this tem-
perature elevation. These two factors—high fat
content and warmer body temperature—aceelerate
histamine production. They also promote the devel-
apment of the off odors and flavors associated with
rancidity and bacterial spoilage,

Tuna Mesh is fragile. Land these fish quickly and
handle them as carefully as you can, If possible,



bring large fish alongside the boat, secure them
with a tail rope, and ket them cool in the water for
up to an hour. Smaller fish can be landed imme-
diately. If a gaff is needed to land a fish, gaff it
through the lower jaw or elsewhere in the head,
well away from the edible part of the fish.

Tuna bruise easily, and their skin & susceptible to
seratches and tears, Handle the fish on a work sur-
face that is as smooth as possible—for example,
one that is coversd with a piece of carpet or a
rubber sheet. Bubber gloves are also helpful, be-
canse oven the heat of @ hand placed on the car-
cass can mar the Nesh, Stun the fish and keep it
maoist while dressing it Like other fatty [ish, tuna
keep better if they are bled as soon as possible, Use
cither a tail cut or a throat cut. Slice the tail to the
bone between the second and third finlets, Make a
throat cut on small tuna as you would on other
fish. Make an additional bleeding cut in large tuna
by stabbing a sharp knife two inches into the side of
the fish one hand width behind the base of the pec-
toral fin, Be sure the blood flows freely, and keep
the fish moist,
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Figure 26, Bleading Cuts

Gut tuns as soon as the bleeding stops, Small fsh
can be gutted and gilled as you would other fish. Be
sure to remove all of the intestines and kidney,
Scrub the gut cavity thoroughly to remove bleod
and slime, Tuna Hondling Tips, mentioned earlier,
describes special gutting procedures that preserve
the quality of the belly flaps and prevent distortion
during rigor mortis. Follow these recommendations
for larger tuna and for fsh to be used for sushi or
sashimi

The bled and gutted tuna must be chilled imme-
diately. Use an iced-seawater slurry to lower the
temperature as quickly as possible. For smaller
tuna, make the slurry in a cooler, using two parts
e Lo e part sea water, I it is not possible to chill
the fish in a slurry, pack it in erushed or faked ice.
Fill the gut cavity with ice to speed cooling. 1f the
fish is too large for any available container, wrap it
with plastic or some other material that will hold
ice against the fish. Commercially produced fexible
body bags are available for this purpose. Flaked ice
is best; large cubes or blocks can scrateh or tear the
skin. Dressed tuna can be cut into fillets, loins, or
ateaks.

The fat content of tuna varies widely among species
and is related to the condition of the individual Hsh,
Each species has its own distinet color, texture, and
flavor. Albacore, the lightest colored tuna, has the
lowest fat content and a delicate Aavor. Federal law
mandates that only albacore can be called “white
mieat tuna.” Yellvwfin tuna meat is darker than that
of albacore but lighter than other tuna meats, [t
has a delicate lavor and a higher fat content than
albacore, The bigeve tuna has even darker flesh, a
higher fat content, and a more pronounced flavor
and texture, Bluefin tuna ranges from intermediate
to dark red in eolor. Little tunny, or the false alba-
core, has a Mesh that is very different from that of
the true albacore. It has very dark meat and a very
strong favor. Bonito is generally considered the
least valuahle tuna. The meat is dark, and its strong
Mavor is closer to mackerel's than (o that of other
L,

Tuna can bhe brined before it is prepared to lighten
the color of dark flesh and Lo remove some of the
strong, oily taste in species like bonito, Using a brine
of roughly one-hall cup of salt dissolved in one gal-
lon of water, soak oily tuna for one to two hours be-
fore cooking. The brine should be cold and kept in
the refrigerator while the tuna is soaking. Catiing
out the dark strip of meat in the center of tuna
steaks will also reduce strong, oily Davors,

Although all tuna should be handled carefully, the
quality of fattier species is likely to deteriorate fas-
ter than that of leaner species. For best results, use
fresh or frozen tuna as soon as possible,
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Figure 27. Culling Loins from Tuna
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Striped Bass

The striped bass or rockfish, a popular sportfish
since colonial times, has been the subject of much
controversy and environmental concern, It s an
anadromous fish—it lives its adult life in salt water
but returns to fresh water to spawn. Young bass re-
main in estuarine waters for two years after birth,
For this reason striped bass are particularly suseep-
tible to contamination from polluted fresh and in-
shore waters. Because of declining populations and
the potential for contamination, recreational
striped bass fishing is likely to be subject to chang-
ing management and conservation plans. Check lo-
cal laws and advisories before fishing for striped
bass and eating your catch,

Figure 28, Striped Bass

Striped bass have a shiny silver color characterized
by dark stripes that run the length of their bodies.
These fish can grow to be quite large, but as the
populations decline the average size is generallv be
tween five and ten pounds. Large, trophy-size fish
are fifty pounds or larger.

sStriped bass are remowned for their fight, but when
you land one, handle it with care. Bleeding and gut-
ting can help maintain quality. Larger fish will cool
faster, fillets may be lighter in color, and the meat
will keep better in the freeger if the fish has been
bled. Bleed striped bass with a throat cut, gut them,
and ice them as soon as possible, Although the
striped bass does not deteriorate as rapidly as some
oLther species, it may take on a slightly sour taste if
icing and gutting are delayed for very long. When
fishing in areas where you can’t take a cooler, carry
along some ice in a bag or basket to cool fish of var-
bous sizes, If no ice is available, gut the lsh, wash it
thoroughly, and keep it as modst and cool as possi-
ble, Some states may have size restrictions that

make it illegal to remove the head or tail in the
Toelad.

striped bass are highly regarded for their culinary
appeal Fresh fish between six and cight pounds
have the best flavor and texture, As the fish get
larger, the flesh becomes coarser and less Navorful
Striped bass are used in all forms—dressed, as
fillets, as steaks, and in chunks—depending on the
size of the fish and the preparation method. Larger
fish are usually cut into steaks and smaller fish are
filbeted.

You may want to reduce the risk of consuming con-
taminants that can accumulate in a fish's fatty
tissue, Special trimming and cooking methods will
reduce fat levels and, consequently, any contami-
nants that have built up. Trim away the belly flaps,
the dark strip of tissue that runs through the cen-
ter of fillets, and the dark, fatty tissue just under
the skin. Choose cooking methods that allow fat to
drain away, Local health departments, fisheries
management agencies, and Sea Grant or Coopera-
tive Extension offices can provide specific informa-
tion on contaminant levels and recommended
trimming and cooking technigques.



Black Sea Bass

The black sea bass is a member of the Serranidae
family of fish, which includes the highly prized
southern groupers. Strictly an ocean species, it is
characterized by its dark color, large scales, and
spiny fins. Black sea bass stay inshore in the spring
and summer and move offshore as the water tem-
perature drops. They are commonly found near
rocky bottoms, reefs,or wrecks. Black sea bass are
lean fish that feed on crustaceans and other shell-
fish, and they are relatively small, averaging from
one and one-half to three pounds,

Land and handle black sea bass carefully to avoid
damaging them and to avoid being pricked by their
pointed fins, Iee them and gut them as soon as pos-
sible to maintain them in the best condition. If it is
not practical to gut them while fishing, their quality
will not be severely alfected as long as they are
properly iced,

Black sea bass are'most commonly used as skinned
lillets or fillets cut into pieces or chunks. They have
firm, white meat and a delicate flavor that is similar
L the shellfish they feed on. They are widely used

in Asign dishes,

Blackfish (Tautog) and Bergall (Cunner)

The tautog, a member of the Wrasse family, is com-
monly known as blacklish in the mid-Atlantic re-
gion and New England, It should not be confused
with the black sea bass or other fish that are called
blackfish in other regions of the country. The tautog
is dull gray to black, and it is characterized by its
thick lips and large teeth, which it uses to crush the
shells of erustaceans. Blackfish close to the shore
average two to four pounds, but they can grow as
large as twenty-five pounds,

Figure 30. A, Blackfish (Taulog). B, Bergall (Cunner),

The cunner, commonly known as the bergall, is a
close relative of the tautog. These fish are also
members of the Wrasse family and are abundant
from New Jersey through New England, The bergall
is smaller than the tautog and generally weighs less
than one pound. The color of bergalls varies greatly.
They have a mouth structure similar to the tautog’s
and they, too, feed on shellfish. Both species are bot-
tom dwellers that prefer rocky areas, pilings, piers,
oF led g,

The fat content of blackfish and bergall is relatively
low, although it may inerease slightly in the
summer months, when they feed heavily. As with
other fish, it is important to land them carefully
and stun them to minimize damage to the flesh.



Both species keep better il packed on ice and gut-
ted as soon as possible

Use blackfish dressed or as fillets. Some anglers re-
port that fillets and bones from blackfish and
cunner may take on a brilliant green color, but this
color change is not believed to affect quality or
safety. Because cunner (bergall) are usually small
and very bony, they are often used dressed and
panfried with the skin on. Remove the scales if the
akin is to b lelt on either species. The scales are
large, and it may be difficult to remove them if they
are allowesd o dey out.

Butterfish

Rutierfish—also called harvest fish or dollar fish—
have a deep body, & shiny silver eolor, and very fine
seabes, They are most abundant inshore from the
summer months until late fall. Butterfish are small
and seldom get larger than one and one-half
pounds.

Figure 31, Butterfish

Butterfish have a relatively high fat content and a
very soft texture. Handle them as little as possible
and ice them immediately to maintain quality. Take
care to ensure that they are not crushed at the bot-
tom of a cooler Tull of loe,

Butterfish are generally used headed and gutted or
dressed. Fillets can be cut, but the skin should be
left on to keep the fillet intact. The scales are 5o fine
that they can be rubbed off with the fingers, The
flesh is a light color, and the high fat content gives
it a soft texture, Butterfish are usually panfried.

Skates and Rays

Skates and rays are frequently caught. Unfortu-
nately, their appearance is so unusual that they are
commonly killed and tossed overboard. They are,
however, established in the European and Asian cu-
linary traditions. They can be used interchangeably,
although some species are considered superior to
others.

Skates and rays are related to sharks. They are Elas-
mobranch fish; that 8, they have skeletons made of
cartilage instead of bone. Skates live in salt water
amd differ from rays in certain physical and biologi-
cal characteristics, Moat skates have rough, thorny
skin. All rays have smooth skin. Rays have distinct
barbs or spines at the base of their tails, and skates
do not. Poison glands are attached to the barbs of
some species of rays. These rays, called sting rays,
can inflict painful wounds. Skates are generally slug-
gish and less active than rays, which tend to group
inte larger schools and hunt for food, Skates repro-
duce by laying eges enclosed in horny capsules that
often wash onto beaches, Rays do not lay eggds; em-
biryos develop inside the mother,

Common skates in mid- and northern Atlantic wa-
ters include the big skate, the little skate, the clear-
nose skate, and the winter skate, Sting rays are
most abundant in warmer waters south of the Ches-
apeake Bay, but some species range as far north as
New England. Common rays include the bullnose
and cownose rays.

Skates and rays are strong swimmers. It can take
considerable effort to land them. When using a gaff
or pick, avoid puncturing or damaging the wings
{the edible portion). It's a good idea to stun rays
and skates as soon as vou land them. This is espe-
cially important with rays, which can cause injuries
with their sharp spines, Use heavy gloves when han-
dling them. Cut off the tails and spines of rays to
prevent injuries,

The wings are the only edible part of both skates
and rays. Remove them promptly and discard the
rest of the body or use it for bait or chum. A sharp
knife and a flat surface are required for removing
the wings, (See page 31.)

Pack the wings on ice in a cooler and then refriger-
ate or freeze them later. If you plan to refrigerate
skate or ray wings for several days, leave them
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whole and packed in kce in the refrigerator. Some
sources report that skate actually improves if left in
the refrigerator for forty-eight to seventy-two
hours, The texture & said to get firmer during this
aging process. Skate can, however, be eaten earlier
with good results,

To prepare skates or rays for cooking or freezing,
fillet thie meat from the whole wing, A sharp knife
and cutting board are the only tools you need. (See

To freeze skate or ray, leave the skin on to keep the
fillet intact. Wash each fillet carefully and frecee it
as you would any other fish fillet. IT the fillet is
large, skinning will be much easier if it is first cut
into strips two or three inches wide. Another way
to skin the fllets is to poach them for several min
utes in a solution of three parts water to one part
vinegar. The skin should peel off easily after
poaching.




Some cookbook authors suggest soaking skate and Skate and ray fillets are lean and light colored. An
ray filkets in chilled salt water or vinegar water for unusual delicacy, they have a firm texture and can

several hours before preparing them. This will re- be prepared by any cooking method used for fillets
move any ammonia oF other off flavors that may fromm Msh with similar characteristics. Poach them,
have developed. If you have handled your cateh bake them, bread them, or fry them in the oven, a
properly, however, ammonia favors should not be paum, or deep fat.

present, If you do wish to soak your fillets, use & so-
lution of one cup of salt or one-halfl cup white vine-
gar for each gallon of water.

Figure 33, Removing Wings irom a Ray or Skate

A Place ray of skaia bally skie dawn C. Cul through wings unil thay ane res of bady.

B. Shart cutting & hesd ancl staying as chase 1o rmidde porion of Body
a5 poasible.
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Flgure 34, Preparing Skale Wings

A Place wing on board with thickes! part of wing tacing you You D, Cail sacond fiket froe.
ghouidl D8 sk io sed The light band of cartiage aboul hattwary through
tha thickness of the wing. This will be your guides

B. Cul along carliage plale, using il &5 you would [ backbons dwhen E. Eaich wing peosvidas two fikals
filting fish.

C A wing T, cul Thicugh skin unsl ikt is fes F. Skin skate o ray filets & you would skn anmy othar fish filel
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Dogfish and Sharks

Sharks are well known for their razor-sharp teeth
and aggressive eating habits, but they are often
overlooked as food. Inshore anglers are not likely to
encounter large sharks, but they are quite likely to
hook a dogfish or other small shark, A considerable
amount of confusion and myth is associated with
different kinds of sharks, not all of which are wsed
for food. Six types of sharks visit mid-Atlantic
eoastal waters regularhy: the common hammerhead,
the Atlantic mako, the sand shark, the smooth dog-
fish, the spiny dogfish, and the sandbar shark. Off-
shore anglers may encounter larger species, such as
blacktip, blue, and thresher sharks, The mako
shark, sandbar shark, spiny dogfish, and smooth
dogfish are the most commaonly encountered spae-
ches used for feod.

Sharks are Elasmobranch fish. Their skeletons are
made of cartilage instead of bones, Because sharks
must swim continually to stay afloat and obtain ox-
yien, they die quickly out of the water, They also
differ from bony fish in that they maintain a high
concentration of urea, a metabolic waste product,
in their bodies, After the shark dies, urea can
quickly degrade to ammaonia, causing shark meat to
develop off odors and Navors,

Dogfish are the most common edible sharks found
close to the shore in northern and mid-Atlantic wa-
ters, Their low, flat teeth, which they use to crush
and grind, make them easy to distinguish from
other sharks, which have the notorious razor-sharp
teeth used for biting and tearing. The handling in
formation presented in this section refers specifi-
cally to dogfish. They are abundant, useful as food,
and less likely than other sharks to cause injuries.
Handle other sharks in a similar manner Lo ensure
a good-gquality catch, In all cases, however, give the
highest priority to safety considerations.

Two species of dogfish—the smooth dogfish and the
apiny dogfish—inhabit the coastal arcas of the mid-
dle and northern Atlantic states.

The smooth dogfish moves inshore during the
summer months, and the spiny doglish is more
abundant when the water cools, The smooth dog-
fish grows to three or four feet and feeds on shell-
fish and crustaceans. It is often mistakenly called a
sand shark because it is found near beaches or
sandbars in the summer. The spiny dogfish is sim-
ilar to the smooth dogfish and averages four feet in
length. It can be distinguished from smooth dogfish
by the rows of small white spots on its side and by
the two sharp spines that protrude in front of its
large doraal or back fins. Spiny dogfish feed on
gmall fish as well as shellfish and are most often en-
countered during winter cod fishing trips.

Land dogfish with care to minimize damage to the
fiah and to avoid injury. Be careful of the spiny dog-
fiah's spines; they may be slightly poisonous and can
cause painful wounds. Stun dogfish and bleed them
immediately by cutting off the tail. As soon as the
tail is cut off, gut and dress the fish.

Adequate ice I8 essential to preserve the quality of
dogfish. Surround dressed dogfish completely with
ice to preserve its flavor and to prevent the flesh
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Figure 38. Cleaning and Dressing Dogfish

A Be carelul of spny dagleh's spines B. Remowe dorsal fin by custing from Gl o back of head

from developing an ammonia Oavor. Unless doghish
are properly chilled to prevent bacterial growth,
strong ammaonia smells and Aavors can develop rap
idly. If you cannot process your catch immediately,
iee down the whole fish and dress it as soon as
possible,

Before freezing or preparing fresh dogfish, cut fillets
away from the cartilage backbone or cut the fish
into steaks. Because ammonia favors may develop,
it s widely suggested that dogfish meat be soaked
to neutralize minor taints, A brine or acid solu
thon—vinegar, lemon juice, or milk—is often used to
marinate dogfish and leach out any ammonia that
may be present. Soak the fish in milk if it will be
deep-fried and in lemon juice if it is to be broiled.
The marinating time will vary, larger fillets or pieces
require longer soaking,

If an ammonia smell s detected, it is also a good
idea to soak doglsh meat before freezing it Prop-
erly handled dogfish, however, should not develop
ammonia or other off lavors, and soaking should
not be necessary. Dogfish is widely consumed in
England as the fish in “fish and chips.”

0. With fsh bely sida diown, make cuts perpandcular 1o first cul on
beithy sicdes of Raad
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E. Lise a knife ar plers fo pull skin ioesed tail H. Wash fish thamughly
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G I el was nod remaved during blesding, do S0 now J. T filets

413



Searobin

The searobin, called gurnard in Europe, is a
strange-looking fish that most inshore anglers con-
sider a nuisance. Searobins are so abundant in bays
and shallow coastal waters in the summer that
most anglers in search of more highly prized species
catch at least one on each fishing trip, Although
anglers often (oss the searobin overboard, it is an
excellent foodfish, widely used in Europe. It is char-
acterized by a large bony head and huge pectoral
fins that resemble wings, The searobin uses its fins
to “walk™ on sandy bottoms, stirring up small shell-
fish, which make up the bulk of its diet. The north-
ern searohin is the most common species in middle
and northern Atlantic waters. Most searobins are
amall, rarely growing larger than one and one-hall
to two pounds.

a6

Because of thelr slze, searobins are easy to land.
Stun them as soon as they're landed and pack them
in e i you cannot dress them immediately. Bleed-
ing searchins is not usually necessary. Gutting them
will help maintain quality, but thorough icing is
generally considered to be sufficient.

Most anglers consider searobins “trash” because
they are unusual looking and have little edible Nesh,
Processing searobins, however, is simple and well
worth the effort. Cut fillets from a searobin as you
would from any other fish, A little practice is re-
quired because the searobin is bony, but the filleting
process is essentially the same,

Skinning the fillets may result in an even lower
yield, so some sources suggest skinning searobins be-
fore filleting. To do this, cut the skin (don't cut into
the Nesh) around the head behind the large “wing”
fins. Then make cuts around the back fins and the
anal fins, Grab the skin with pliers—or with fingers
that have been dipped in salt for a better grip—and
pull the skin off toward the tail. A wooden skinning
hoard with a spike will be useful. Hook the fish's
lower jaw on the spike for better resistance when
you pull the skin away. Cut fillets from the skinned
fish.

Another way to handle searcbins is simply to cut
the edible tail portion off behind the large “wing™
fins. Discard the head and gut cavity contents and
store the edible portion on ice, Bemove the back-
bone to produce two filkets or a single butterfly
fillet.

Searobin fillets are light colored and have a firm
texture. They have a low fat content and a mild,
sweet taste characteristic of the shellfish the sea-
robin feeds on, Searobin s an important ingredient
in the traditional French bouillabaisse, 1ts fillets
can also be broiled, deep-fried, or poached as a sub-
stitute for any other lean white fish,



Eels are unusual looking fish that many people con-
fuse with anakes because of their long snake-like
bodies. The eel that anglers most commonly encoun-
ter in the northern and mid-Atlantic waters is the
American eel. It is a true fish, but it has an unuseal
life cyele. These eels are born in the Sargasso Sea in
the area popularly called the Bermuda Triangle,
Adult eels travel to the Sargasso Sea to spawn, and
then they die. The young eels hateh, and as juve-
niles they undertake a reverse migration to the
freshwater lakes and streams onee inhabited by
their parents. They can live in these freshwater
areas for ten years or more before they swim back
to the Sargasso Sea to reproduce and die. Eels are
caught in the northern Atlantic during all seasons
except winter, when they hibernate in the mud.

Figure 38. Americin Eal

American eels are known by several different
names, depending on their size and stage of matura-
tion, Eels up to three inches long are called elvers,
Brown eels are those in the juvenile stage that are
migrating to fresh water to grow, They are most
common and usually weigh between one and three
pounds. Adults returning to the sea to spawn are
called silver eels and may weigh as much as twenty
pounds.

Anglers catch eels in both fresh and salt water, and
connoisseurs disagree about which type is better.
Observe caution, however, when deciding to eat eels
from the fresh or estuarine waters in which they
apend much of their adult lives, These areas may be
contaminated by natural, industrial, or municipal
wastes, Bome states advise anglers to lmit their con-
sumption of eels from contaminated waters. If you
are unsure that it's safe to eat the esls vou catch,
consult your loeal health department or fisheries

management agency.

The American eel is regarded highly as food
throughout the world and is an important part of
traditional holiday meals in many cultures. Al-
though many anglers are reluctant to deal with
them, learning how to handle eels iz well worth the
effort,

Eels are considered a nuisance because they often
tangle fishing lines with their fighting. They should
be Killed as soon as possible after they are landed—
although doing so is difficult because they continue
to squirm and fight after they have been taken out
of the water, Even with their heads cut off, eels con-
tinue to squirm for several hours, The best way (o
kill and deslime eels is to put them into a container
deep enough to keep them from squirming out,
pour encugh salt on them Lo completely cover them
without burying them, and barely cover them with
wiater. Soak the eels in this solution for two to three
hours or until they are completely stunned. After
soaking the eels, rinse them thoroughly in clean,
ool water and scrub them to remove the salt and
slime, (See page 38.)

GGut eels as soon as possible; the quality can deterio-
rate rapidly after death. If the head is to be left on,
open the eel as described and carefully scrape out
the gut cavity contents and the kidney without
breaking open the organs. Wash the belly cavity
thoroughly to remove all blood, kidney, and viscera.

If you plan to skin the eel, do so before cutting off
the head. You may wish to use a skinning board, in
which a nail is run through the head to give you lev-
erage to pull the skin off. (See page 38,7

Store dressed eels as you would store any other fish
fillets. Eels that weigh less than one pound are
often panfried. Larger eels will take longer to fry,
and the outside may burn before the center cooks,
Eels can also be poached, baked, or broiled and
used in soups, stews, or chowders. Smoked sels are
considered premidre cuisine in Europe and Asia

3w



Figure 39. Handling and Cleaning Eels

A Caovar aal wilh sall in deep conlainer 03, Canl argund eel aboul e inchas bahind hioad

5. Banedy cowes wilh waler and soax far o 10 Tiies hours E Grip san with pless

G Rirsed and sorubbed &l is naady [0 e Ceanes F. Pull skin ioward il
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Blowfish or Puffers

MNorthern puffers, also known as blowTish, swelllish,
globefish, and—in Japan—fugu, are popularly
called sea squab or “chicken of the sea® along the
middle Atlantic and southern New England coasts,
The popularity of this unusual fish has increased or
waned during the past several decades as its abun
dance has Aluctuated. The puffer gets it name from
its ability to inflate its body with air or water when
it is threatened, Most anglers encounter puffers in
this inflated state,

Many species of pulfers inhabit the world's oceans,
They can be extremely poisonous, and their level of
toxicity depends on the species, locality, and spawn-
ing season, Most information about the effects of
puffer toxin on humans comves from Japan, where
fugu is a delicacy. Accidental puffer poisoning is re-
sponsible for more deaths in Japan than any other
type of food poisoning. Japanese fugy chefs must
undergo a rigorous training program and then be
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certified by the government before obtaining a li-
cense to serve puffers,

Puffers in the tropical and subiropical waters of the
Atlantic and Pacific oceans or the Gull of Mexico
can be highly toxic. The northern puffer is generally
considered to be less harmful, and puffer pokson-
ings are rare in middle and north Atlantic states,
where many people consume this fish. It ks not ad-
visahbe, however, to eat large quantities of puffer,
and those who do eat puffers should be aware of
the potential danger.

Puffer poisoning is caused by tetrodotoxin, an ex-
tremely potent nerve poison. The toxin tends to he
more concentrated in the fish's skin, liver, and go-
nads (especially in the ovaries or roe). It may also
be found throughout the fBesh. In general, the occur-
rence and amount of toxin is related to the fish's re-
productive cycle, More toxin is usually present
during peak reproductive (spawning) times. The
northern puffer spawns through the summer
months, and late May and June are the peak spawn-
ing times in southern New England and Long
[sland.

Anglers who cateh northern puffers and decide o
eat them shouwld learn how to handle and clean
them. The internal organs and skin are thought to
contain more toxin, so handle blowfish gently and
avoid damaging the liver and other intermal organs,
Diress blowfish as soon as possible, or, if necessary,
pack them on bee until they can be dressed.

For cleaning bowfish, there is no substitute for
practice, When done properly, the entire process
takes less than a minute, with no contamination of
the flesh, IF the flesh is stained or if you suspect
that it has been contaminated by the entrails, it
would be wise to discard the fish rather than risk
exposure to the puffer toxin.,

The lean, light-colored flesh of the blowlish has a
delicate flavor. Although it can be cooked in & vari-
ety of ways, frying is often suggested. Use propery
dressed blowfish as soon as possible,

Many people eat blowfish, yet the decision to do so
must be a personal one. The information provided
here is intended to help you make that decision and
to offer you one method for handling and dressing
the blowfish you catch,



Figure 41, How o Clean a Puffer

B Grasp il by on afch side ol hesd and ool dosssn thedugh E. Pul kaad fodaed iaid o remaes skin and anlrals noone aperabon
bac kb

C. Do nol Gl peasd pAckbona arod s guil camily F Hirge remarerdg, edibie poron sl
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Storage Suggestions

Storage and preparation recommendations are
based on the biological, chemical, and physical com-
position of different fish as well a3 on historical and
cultural customs, The first section of this bulletin
descritses the proper wayvs to refrigerate or freess
the fish you catch. The amount of time each kind of
fish can be kept in a refrigerator or freezer depends
on the imitial quality of the fish, storage tempera-
ture, and the fish's fat content. Specific biochemical
processes in certain species are also a factor,

The storage times suggested here are based chiefly
on the fat content of the fish and on the assump-
tion that the fish to be stored is of high quality. For

instance, most people would judge a Nounder—a
lowe-Tat fish—"acceptable™ after four days of proper
refrigeration. Individual tastes and preferences,
however, may vary. “Good” quality flounder may be
acceptable to some alter six to seven days in the re-
frigerator; the same flounder may be unacceptable
to others after only three days, Use table 3 to esti-
mate how long to store the fish you catch, but re-
member that you may have to make adjustments
based on personal experience and on your own and
your family’s preferences.

Table 3. Average Fal Contenl and Suggesied Storage Times for Fresh Fish

Average Fat Refrigerated Frozen storage time
Species content storage Lime [days) { months)
Blackfish and cunner lovw 34 a-6
Black sea hass Tewar 4 i
Bluefish medium 2 2-3
Butterfish low Lo medium 2-3 3
Cod lovw 4-5 &
Doglish and shark low to medium 1-3 2=3
Eel medium to high 2-3 F=h
Flatfish low 4 i
(Aounder and sole)
Haddock low 4-5 i
Hake ' low -4 3-6
Mackerel medium to high 2-3 2-3
Pollock levw 3-4 d-6
Porgy (scup) v 4-5 i
Searobin T 3-d i
Bkates and rays lowwr tor rmeddinm 4 (1]
Striped bass low 4-5 3-8
Tuna miedinm to high 2-3 2-3
Wealkfish {seatrout) low 2-3 A=
Whiting low d-4 A=

A fish are grodped i three categorses: low-fat fsh generally have less than 5% fat; mediam-fat fish have between B and 15% i
and high-fat fish have more than 16% fat. The fat content of individual Ash i highly variable, It depends on the sioe, the season of

catch, and the fish's overall health.

Storage times are ghven as & general guideline for estimating how bong high quality products will remain at an acceptable level of qual-

ity under proper refrigernted oF frogen slorage conditions.
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Edibility and Preparation Suggestions

I you've done & good job handling and storing vour
catch, almost any cooking method you choose will
be succesaful. The mistake novice chefs most com-
menly make is cooking fish too long, causing it to be-
come dry, tough, and tasteless. A general rule for
fish cookery is to cook one-inch thick fillets for ten
minutes. Adjust the cooking time aceording to the
thickness of the fish, fillet, or steak you are cooking
Fish flesh is extremely delicate; cook it in a way
that keeps it moist and intact,

Hundreds of recipes have been developed for every
variety of fish caught in the Atlantic Ocean, Most
recipes are intended to enhance the unique favor
and texture of particular kinds of fish, Sauces, con-
diments, and Navor enhancers add further variety
and can be adapted to suit individual tastes and
preferences.

Fish and seafood cookbooks can be found in any
gond bookstore, General cookbooks, as well as cook-
books that cover particular cooking methods such
as microwave cooking or barbequing, usually have a

Table 4. Edibility Profles and Methods of Preparation

section on seafood. Books that focus on traditicnal
regional cuisines are growing in popularity. Mews-
papers and magazines have increased their cover-
age of seafoods and often include excellent recipes.
Im additicn, commumnity and educational organiza-
tions such as Cooperative Extension home coonom-
ics programs, Sea Grant programs, and seafood
marketing and educational groups offer the public
a wide varicty of materials about sealood prepara
tion. Public libraries, local lish markets, super-
markets, and homemakers' groups are also likely to
b gocd sources of seafood recipes,

When selecting preparation methods it's a good
idea to know a little about the culinary characteris-
tics of the species you're preparing. Table 4 gives an
edibility profile and common cooking methods for
moat of the species mentioned in the text. Omee
you've acquired a basic knowledge of the culinary
attributes of each species you cateh, yvour only prep-
aration limitations will be your own imagination
and creativity.

Species Edibility profile Common cooking
methods

Albacore Flavor intensity Mild Brodl, grill, bake,
tung Fat content Lawwy podach

Color {after cooking ) White

Firmmness Firm
American Flavor intensity Mild Pan-fry, bake,
el Fat content L broil, stew, poach

Color (after cooking) White . . Dark

Firmness Firm . . Mot firm
Allantic Flavor intensity Mild . Btrong Broil, grill, bake
mackerel Fat content Liow : . High

Color (after cooking ) White . . . o Lwark

Firmmness Firm . Mot firm
Bigeye Flavor intensity Mild v« BLrong Birodl, grill, hake
tuna Fat content Low . . . » High paosach

Color (after cooking) White . . . Dark

Firmness Firm v o Not firm

{continued)
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Tabie 4. Edibility Profiles and Methods of Preparation {continued)

Species Edibility profile Common conking
miethods
Blackfish Flavor intensity . Strong Deep-fry, bake
(tautog) Fat content . High poach, stew, broil
Caolor {after cooking) . Dark
Firmmness . Mot firm
Black sea Flavor intensity . Strong Deep-Iry, steam
bass Fat content . High bake, broil
Caolor (after cooking) . Dark
Firmness « Not firm
Eluelin Flavor intensity . . Strong Birosdl, grill, hake
funa Fat content . High
Color [after cooking) Drark
Firmmness . Nat firm
Bluefish Flavor intensity v o SEFONG Broil, grill, bake,
Fat content . High
Color (after cooking ) . Dhark
Firmness . - Not firm
Bonito Flavor intensity ¢+ Strong Biroil, grill, baake
Fat content . .+ High
Color (after cooking ) . Dark
Firmness . Mot firm
Butterlish Flavor intemnsity . Strong Pan-Iry, bake,
Fat content . Higth ol
Color {after cooking) . Dark
Firmness . Nod firm
Cod i Flavor intensity . Strong Bake, hroil, fry,
Fat contemt . High poach
Color {after cooking) . Dark
Firmness . Mot firm
Fluke Flavor intensity . Strong Bake, broil, saute,
Fat content . High fry
Color {after cooking) . Dark
Firmness . Mot firm
Pollock Flavor intensity . Btrong Bake, broil, fry,
Fat content . High poach
Color {afver conking) . Durk
Firmmness . Mot lirm

{contimued )
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Table 4. Edibility Profiles and Methods of Preparaion (continued)

S

Species Edibility profile Common eoocking
methods
Porgy (scup)  Flavor intensity Mid .., . . Strong Pan-fry, bake
Fat content Low . . . . High
Color (after cooking) White . . +« « Dark
Firmmness Firm . . = .« Mot firm
Red hake Flavor intensity Mild Bake, fry, poach,
Fat content Low broil
Color (after cooking) White
Firmness Firm
Smooth Flavor intensity Mild Broil, deep-fry,
dogfish Fat content Low . . bake, grill
Color (after cooking) White .
Firmness Firm
Spiny Flavor intensity Mild Broil, deep-fry,
dogfish Fat content Low . . bake, grill
Color (after cooking) White . Dark
Firmness Firm Mot firm
Wealkfish Flavor intensity Mild Btrong Bake, broil, frry,
Fat content Low . )} . . . High poach, stew
Color {after cooking) White & . . . . Dark
Firmniss Firm . - Not firm
Whiting Flavor intensity Mild . Strong Bake, brodl, firy,
Fat content Low . ) . . . High poach,
Color (after cooking) White . . . . Dark
Firmness Firm . Not firm
Winter ' Flavor intensity Mild ., . . . Strong Bake, broil, saute,
Nounder Fat content Laow + + +« « High fry
Color (after cooking) White L. . . . Dark
Firmness Firm . - Mot firm
Yellowfin Flavor intensity Mild . Btrong Broil, grill, bake,
tuna Fat content Low . L . . . High poach
Color (after cooking) White . . . - Dark
Firmness Firm - Mot firm
Yellowtail Flavor intensity Mild a o Strong Bake, broil, saute,
flounder Fat content Lawr « « =« « High fry
Color (after cooking) White L. . . . Dark
Firmness Firm . Mot firm

—

These edibility profibes are based on information generated by the National Marine Fiaheries Servios of the 1S Department of !
Commerce as reported in the New Jersey Fishery Products bulletin prodwsed by the NI Deparment of Commeres and Economic
Development, Division of International Trade, Mewark, M.

45



References

Aitken, A, I M, Mackie, J. H. Merritt, and M. L.
Windsor, Fish Handling and Processing, Edin-
burgh: Torry Research Station, 1982,

Berg, Dixie R, Theodore M. Miller, and Frank B.
Thomas, Dot Waste That Fish (UNC-SG-75-23).
Raleigh, NC: University of North Carolina Sea Grant,
1975,

Burklew, Mary Ann, and Rose Ann Morton. “The

Toxicity of Florida Gulf Puffers, Genus Spheroides. ™
Torieon 9 (1971 :205,

Davidson, Willkam I, Life Begins af 40 F: How to
Lise o Seqfood Handlers Thermometer (5G-32). Cor-
vallis: Oregon State University Marine Advisory Pro-
gram, 1580,

Dore, lan, Presk Seafood: The Commercial Bugers
Guide, Huntington, NY: Osprey Books, 1884,

Frederick, J. George. Long Tslend Seafood Cook-
boak. New York: Dover Publications, 1871

Gibson, D. J. M. A Handbook on Processing South-
ern Blugfin Tuna for the Fresh Chilled Sashimi
Market in Japan, Wellington, New Zealand: Minkstry
of Agriculture and Fisheries, 18981,

Grosslein, Marvin I, and Thomas R, Azarovitz,
Fish Digtribution (MESA NY Bight Atlas Mono-
graph 15). Albany: New York Sea Grant Institute,
1 A82,

Harnne, Howard, and Aasine R. Cassara. Anglers
Guide to Long Island, Melville, NY: Hampshire
Press, 1979,

Hilderbrand, Kenneth 8. Home Freezing of Sea-
food (8G-T). Corvallis: Oregon State University Ex-
tension Service, 1ITEH,

Holt, 8, K., and P. L. Hendricks, Guidelines for Pre-
poaring Chilled SBeawater Brive (UNIHI-
SEAGRANT-AB-T8-056). Honolulu: University of Ha-
wall Sea Grant Marine Advisory Program, 1979,

Keay, J. N. Handling and Processing Mackere
(Torry Advisory Mote #66). Aberdeen, Scotland:
Torry Research Station, 1979,

Liccigrdells, Joseph J. “Handling Whiting Aboard

Fishing Vessels.” Marine Fisheries Review January
1980,

MeClane, A, J, The Encyclopedia of Fish Cookery.,
New York; Holt, Rinehart and Winston, 1977,

MeClane, A.J. MeCTane's Field Guide to Saltwater
Fighez, Mew York: Holt, Rinchart and Winston, 1575,

4

McHugh, J. L., and Jay J. C. Ginter. Fisheries
(MESA NY Bight Atlas Monograph 16). Albany: New
York Sea Grant Insticute, 1975,

Merriner, John, and Joseph Smith, Cleaning and
Preparing the Counose Ray (Sea Grant Marine Ad-
visory 18). Gloucester Point, VA: Virginia Institute
of Marine Science, 1974,

Murray, Thomas J. Land Your Catck Fresh
(MAFS-6). Gainesville; Florida Marine Advisory Fro
gram, no date,

National Consumer Educational Services Office.
Food Fish Facts series, Chicago: National Marine
Fisheries Serviees, no date.

New England Fisheries Development Foundation
Project Report, Quality at Sea: Recommendations
Jor Om-Board Guality Improvemsnt. Boston: New
England Fisheries Development Foundation, 1984.

Mickelson, Ranzell, and Don W, Steinbach. Now
That You ve Caught That Fish. . - What Are You Go
ity to Do with I17 {TAMU-SG-T6-501 ). College Sta-
tion, TX: Texas A & M University Sea Grant College
Program, 1976,

Nickelson, Ranzell, and Annette B Hegen., Frees-
ing Fish and Shellfisk (TAMU-SG-T7-503). College
Station, TX: Texas A & M University Sea Grant Col-
lege Program, 1977,

Nowadnick, James. “Puffers: & Taste of Death.”
Beit Fromtiers November, December 1976350,

Pardy, Edward. Gill Net Cought Turbol: Effects of
Bileeding Versus Non- bleeding, White Bay, New-
foundland: Fisheries and Oceans, Inspection
Branch, LaScie, 1560,

Poluhowich, Roberta, The Eel Cookbook. Bridge-
port, CT: University of Bridgeport Institute for An
guilliform Research and Mariculture, 1977,

Regenstein, J. M., H. O, Hultin, M. Fey, and 5, [1.
Kelleher. “Utilization of Red Hake.” Marine Fisher-
fes Feview January 1080

Rippen, Tom, and Estes A, Reynolds, Commercial
Fish Hondling and Sanitation on Greal Lakes Ves-
sofs ( MICHLU-S8G-80-608). East Lansing: Michigan
Marine Advisory Service, 15980,

Rogers, J. F., R, C. Cole, and J, I, Smith. An [ins
trated Guide to Fish Prepavation. London: Ministry
of Overseas Development Tropical Products [nsti
tute, 1976,



Ronsivalli, Louis J. “Sharks and Their Utilzation,”
Marine Fisheries Review 40, no 2(1978):1,

Ryan, Glenna, and Joe Regenstein. Proper Ha-
ddltng of Frozen Fish, A Perishable Food. Ithaca, NY:
New York Sea Grant Extension Program, 1985,

Ryan, Glenna, New York State Fish Consumption
Advisory Series, nos, 1, 2, and 3. Ithaca, NY: Cornell
Cooperative Extension, 1085,

Eyan, John J. “The Cod Family and Its Utiliza-
tion.” Marine Fisheries Revdew November 1978:26.

Seafood Busineas Report, The Seqfood Hondbook.
Camden, ME: Seafood Business Report, 1984,

Seymour, Howard H. Weakfish: Catch o Queen for
Diinner, Newark, DE: Delaware Marine Advisory Ser-
vice, University of Delaware, no date,

Seymour, Howard H., and Karin 5. Danberg,
Shark, Newark, DE: Delaware Marine Advisory Ser-
vies, University of Delaware, no date,

Smith, Christopher K., and Richard Groh. Tuma
Hendling Tips, Riverhead, NY: New York Sea Grant
Extension Program, 1983,

smith, J. G. M., and R, Hardy, Handling and Pro-
cessing Saithe (Torry Advisory Note #47), Aber-
deen, Scotland: Torry Research Station, 1982,

Snyder, Fred L. “Bleeding Your Fish Improves Ta-
bl Quality and Storage Life.” Twinline (Ohio Sea
Grant Extension Program newsletter), no date,

Taylor, Joyee A and Frank B. Thomas, Bringing
the Catch Home (UNC-5G-T8-06). Raleigh, NC: Uni-
versity of Morth Caroling Sea Grant College Pro-
gram, 1878, :

Tretsven, Wayne 1, and Benjamin G. Pattern. “Ef-
fect of Arterial Incisions on the Amount of Bleeding
and Flesh Quality of Rainbow Trout.” Marine Fisher-
s Review 43, no40 18817,

Waterman, J. J. The Cod [ Torry Advisory Note
#13). Aberdeen, Scotland: Torry Reserarch Station,
1884,

Waterman, J. J. The Haddock (Torry Advisory
Note #67 ), Aberdeen, Scotland: Torry Research Sia
thon, 1975,

Waterman, J. J. Handling nshore Fisk [Torry Ad-
visory Note #11). Aberdeen, Scotland: Torry Re-
search Station, 1982

Waterman, J, J, Which Kind of fce Is Best (Torry
Advisory Note #21 ), Aberdeen, Scotland: Torry Re-
search Station, 1983,

47



Common and Scientific

Names of Species

Common Name

Albacore

American eel

American plaice (dab)
Atlantic (blue) mackerel
Atlantic bonito

Atlantic cod

Atlantic stingray

Big skate

Bigeye tuna

Blackback (winter) flounder
Black sea bass

Bluefin tuna

Bluefish

Bullnose ray

Butterfish

Clearnose skate
Cownose ray

Cunner {bergall)

Fluke { summer Nounder)
Haddock

Hammerhead shark
Haogehoker

King mackerel
Little skate

Little tunny

Mako shark
Northern puffer
Maorthern searchin
Pallock

Red hake (ling)
Sand shark

Scup (porgy)
Silver seatrout
Smooth dogfish
Bouthern Nounder
Spanish mackere
Spiny dogfish
Spotted seatrout
Srriped hass
Tautog (blackfiah)
Weakfish {grey seatrout)
Whiting (silver hake)
Windowpane flounder
Winter skate

Witch Mounder | graysole)
Yellowfin tuna

Yellowtail Dounder

L]

48

Scientific Name

Thuwnnws alolungae
Awmgruilla rostrada
Hippoglossmides plolessoides
Seomber seombris

Herrdit sardo

Gy morkua

Thasypalis sabina

Raja binocedota

Thunnus olwesis
Psendoplewronectes americanus
Centroprisiis strioaia
Thunnus thirnus
Pomatomus saltaleiy
Myliohatiz freninville
Peprilus triccanthus

Raja eglanteria
Rhinoptera bonasus
Toulogodabrus adsperus
FPoralichthys dentoats
Melanogrammus aeglefinus
Family Splgrrnidie
Trinectes maculalus
Seommberomorues coallo
Raja erinacea

Euthyennus alletteratis
Tzweries oueyrrlvinckus
Prionotus caralinus
Pollachius virens
Urophycis chuss
Corcharins fourns

Srpualus aoanthios
Cyrenscion reebulosus
Morore saratilis

Tawtodgea onifis

Merluerius bilinearis
Seophthalmus aquosus
Rajo acellata
Glyplocephalus synoglossus
Thunnus albocares

Limnanda ferrgined
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