[image: image1.jpg]Swim Dorsal fin

blacder Adiposefin  Caudal
Spina)cord (hiractorstic 1y
i of trout).

Cut edge.




[image: image14.wmf] 




Fish 

Classification of Fish

Fish can be classified in various ways:

Zoological Classification

· Cartilaginous or non-bony fish: 
The cartilaginous fish comprises about 500 species, including  sharks and rays.

· Bony Fish: 
The bony fish group has about 20,000 species. The largest of  which are tuna that can grow up to 6 feet long and weigh up to 700 pounds. 

Classification by Origin: 

· Freshwater fish

· Saltwater fish

· Fish that live in salt water and spawn in fresh water

· Fish that live in fresh water and spawn in salt water

Classification by Fat Content: 

Nutritional considerations determine the classification of these fishes.

· Oily fish: 
Have large amounts of oil embedded in their flesh. Examples are eel, herring and salmon.

· Lean fish: 
Contain little or no oil in their flesh; fatty deposits are generally in the gut  that need to be removed. Examples are cod and haddock.

Classification by Skeletal Types 

· Round fish: 

Have a backbone at the top  and two fillets on each side.

· Flatfish: 

Have a backbone that runs through the center of the fish, with two upper and lower fillets. Flatfish start out as round fish but, to adapt to their environment and feeding needs, turn on their sides and become flatfish with both eyes on top.

· Non-bony fish:

Fish-like shark, skate and monkfish are generally grouped with round fish.

Aquaculture

A growing industry all over the world and is becoming more and more important. Fish hatcheries are primarily concerned with raising small fish from eggs in a protective environment and releasing the young fish into freshwater ponds and streams for sport fishing. Fish farms raise fish to a market size for the food industry.

· Fish Farming in Ponds

Most freshwater fish are raised in ponds. Extensive farming relies on naturally available foods to nourish the fish. Intensive farming provides additional fish food especially formulated for the type of fish  raised.  The most common farm-raised freshwater fish are rainbow trout, char, catfish, eel and carp. To increase yield, large natural bodies of water are sometimes covered with netting to protect the fish from predators.

· Fish Farming in Weirs

Use of netting makes it possible to farm fish in “open” waters of large lakes, rivers and bays. The weirs are protected from bird predators with netting. Freshwater fish farmed in lake weirs are trout and carp. Saltwater fish farmed in bay weirs are salmon, sea trout and halibut. Turbot farming is still in the experimental stage.

· Fish Farming in Oceans

Fish can be farmed in bays, fjord and lagoons. Barriers prevent the fish from escaping into the open sea. Salmon, sea trout and halibut are raised in Norwegian fjords, salmon and sea trout in North Pacific bays; and the lagoons of the Adriatic Sea are used to raise mullet and bream.

Technical Terms:

Fish Parts 
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Aquaculture:



Growing fish in ponds, ocean farms, weirs, etc.  such as for example, salmon and trout.

Barbel:




Thread-like or, sometimes, ragged attachments of various sizes on the jaws of some fish; for example carp and catfish.


Stocking:



The release of fish bred in hatcheries into streams or lakes; for example char, brook trout, pikes and pike perch.

Adipose fin:



A small, fleshy fin located between the dorsal and caudal fins.

Diadromous:

Regularly migrating between freshwater and seawater. This category includes anadromous, catadromous and amphidromous fishes such as sea-lampreys, sturgeons, salmons, Anguilla, Alosa, etc. Migrations  are cyclical, as well as predictable and cover more than 100 km.

Anadromous:



Fish that live in saltwater and spawn in freshwater like salmon and sturgeons.

Catadromous:



Fish that leave the freshwater and spawn in salt water like river eels.
Amphidromous:
Moving from fresh water to the sea, or vice versa, for non-reproductive purposes like certain crustaceans. 

Stationary:



Fish that stay in the same water, either fresh or saltwater like trout, pike, ray, shark, tuna.

Parasite:

An organism that lives inside another, feeding on it without killing it, and sometimes depositing harmful waste.

Population:



The numbers and types of fish present in a particular body of water.

General Nutritional Value of Fish and Seafood 

Nutritional value of fish differs greatly among different types of fish:

· Protein content ranges from 17 to 20 percent.

· Fat content of lean fish is about 0.8 to 2 percent;  oily fish is about 4.5 to 12 percent. Eel has an extremely high fat content  at approximately 25 percent. 

· Carbohydrate content is below 1 percent.

· Water content is about 75 percent.

· Mineral content is 1 to 1.5 percent, mostly sodium, calcium and phosphorus. Saltwater fish also contain iodine.

· Vitamins in fish include vitamin A, thiamin (B1), riboflavin (B2) and niacin.

· Caloric content depends on the amount of oil in the flesh.

Nutritional Values of Popular Fish 

Anchovies (European) 

	Values are per 100g (typical values)

	Water
	73.37g
	Calories
	131kCal

	Protein
	20.35g
	Fat
	4.84g

	Carbohydrates
	0g
	Cholesterol
	60g

	 Fiber
	0mg
	Sugar
	0g

	Calcium
	147mg
	Iron
	3.25mg

	Magnesium
	41mg
	Phosphorus
	174mg

	Potassium
	383mg
	Sodium
	104mg

	Zinc
	1.72mg
	Copper
	0.211mg

	Manganese
	0.07mg
	Selenium
	36.5mg

	Vitamin C
	0mg
	Vitamin E
	0.57mg

	Vitamin K
	0.1mg
	Thiamin
	0.055mg

	Riboflavin
	0.256mg
	Niacin
	14.024mg

	Folic Acid
	0mg
	
	


Bass Fresh Water (mixed spices) 

	Values are per 100g (typical values)

	Water
	75.66g
	Calories
	114kCal

	Protein
	18.86g
	Fat
	3.69g

	Carbohydrates
	0g
	Cholesterol
	68g

	 Fiber
	0mg
	Sugar
	g

	Calcium
	80mg
	Iron
	1.49mg

	Magnesium
	30mg
	Phosphorus
	200mg

	Potassium
	356mg
	Sodium
	70mg

	Zinc
	0.65mg
	Copper
	0.093mg

	Manganese
	0.889mg
	Selenium
	12.6mg

	Vitamin C
	2mg
	Vitamin E
	mg

	Vitamin K
	mg
	Thiamin
	0.075mg

	Riboflavin
	0.074mg
	Niacin
	1.25mg

	Folic Acid
	0mg
	
	


Cod (Atlantic)

	Values are per 100g (typical values)

	Water
	81.22g
	Calories
	82kCal

	Protein
	17.81g
	Fat
	0.67g

	Carbohydrates
	0g
	Cholesterol
	43g

	 Fiber
	0mg
	Sugar
	0g

	Calcium
	16mg
	Iron
	0.38mg

	Magnesium
	32mg
	Phosphorus
	203mg

	Potassium
	413mg
	Sodium
	54mg

	Zinc
	0.45mg
	Copper
	0.028mg

	Manganese
	0.015mg
	Selenium
	33.1mg

	Vitamin C
	1mg
	Vitamin E
	0.64mg

	Vitamin K
	0.1mg
	Thiamin
	0.076mg

	Riboflavin
	0.065mg
	Niacin
	2.063mg

	Folic Acid
	0mg
	
	


Salmon 

	Values are per 100g (typical values)

	Water
	68.5g
	Calories
	142kCal

	Protein
	19.84g
	Fat
	6.34g

	Carbohydrates
	0g
	Cholesterol
	55g

	 Fiber
	0mg
	Sugar
	g

	Calcium
	12mg
	Iron
	0.8mg

	Magnesium
	29mg
	Phosphorus
	200mg

	Potassium
	490mg
	Sodium
	44mg

	Zinc
	0.64mg
	Copper
	0.25mg

	Manganese
	0.016mg
	Selenium
	36.5mg

	Vitamin C
	0mg
	Vitamin E
	mg

	Vitamin K
	mg
	Thiamin
	0.226mg

	Riboflavin
	0.38mg
	Niacin
	7.86mg

	Folic Acid
	0mg
	
	


Eel (mixed species) 

	Values are per 100g (typical values)

	Water
	68.26g
	Calories
	184kCal

	Protein
	18.44g
	Fat
	11.66g

	Carbohydrates
	0g
	Cholesterol
	126g

	 Fiber
	0mg
	Sugar
	0g

	Calcium
	20mg
	Iron
	0.5mg

	Magnesium
	20mg
	Phosphorus
	216mg

	Potassium
	272mg
	Sodium
	51mg

	Zinc
	1.62mg
	Copper
	0.023mg

	Manganese
	0.035mg
	Selenium
	6.5mg

	Vitamin C
	1.8mg
	Vitamin E
	4mg

	Vitamin K
	0mg
	Thiamin
	0.15mg

	Riboflavin
	0.04mg
	Niacin
	3.5mg

	Folic Acid
	0mg
	
	


Nutritional Values of Crustaceans 

Shrimps (mixed spices) 

	Values are per 100g (typical values)

	Water
	75.86g
	Calories
	106kCal

	Protein
	20.31g
	Fat
	1.73g

	Carbohydrates
	0.91g
	Cholesterol
	152g

	 Fiber
	0mg
	Sugar
	0g

	Calcium
	52mg
	Iron
	2.41mg

	Magnesium
	37mg
	Phosphorus
	205mg

	Potassium
	185mg
	Sodium
	148mg

	Zinc
	1.11mg
	Copper
	0.264mg

	Manganese
	0.05mg
	Selenium
	38mg

	Vitamin C
	2mg
	Vitamin E
	1.1mg

	Vitamin K
	0mg
	Thiamin
	0.028mg

	Riboflavin
	0.034mg
	Niacin
	2.552mg

	Folic Acid
	0mg
	
	


Lobster 

	Values are per 100g (typical values)

	Water
	76.76g
	Calories
	90kCal

	Protein
	18.8g
	Fat
	0.9g

	Carbohydrates
	0.5g
	Cholesterol
	95g

	 Fiber
	0mg
	Sugar
	0g

	Calcium
	48mg
	Iron
	0.3mg

	Magnesium
	27mg
	Phosphorus
	144mg

	Potassium
	275mg
	Sodium
	296mg

	Zinc
	3.02mg
	Copper
	1.663mg

	Manganese
	0.055mg
	Selenium
	41.4mg

	Vitamin C
	0mg
	Vitamin E
	1.47mg

	Vitamin K
	0.1mg
	Thiamin
	0.006mg

	Riboflavin
	0.048mg
	Niacin
	1.455mg

	Folic Acid
	0mg
	
	


Importance in the Diet of Fish and Seafood

· Compared to meat, most fishes  are low in fat. Fish flesh has little connective tissue and a loose cell structure, which allow the human digestive enzymes to break down the flesh quickly. Fish, therefore, is more easily digestible than red meat but produces a relatively low satiety.
Health Hazards

Fish and seafood spoil rapidly; and, incorrect storage and preparation can cause food poisoning. Raw or partially cooked fish or shellfish can cause parasitic infections and hepatitis. Clams or mussels harvested from “red tide,” infested waters  carry a toxin that affects the human nervous system. The toxin is not destroyed by heat.

Purchasing of Fish 

Purchasing of fresh fish can be at times rather challenging due to their seasonal availability. Therefore, knowledge on fish is very important besides just knowing the very common varieties. A good chef should know also which fish are  more seldom traded,  as well as their seasonal availability so he can satisfy the guest  with an excellent fresh product. 

It is also very important to understand the quality characteristics of fresh fish as  they are high in protein and spoil easily. It is important to buy, at all times, fresh fish so we can ensure the maximum shelf life, control waste and achieve greatest guest satisfaction. 

The source of purchase should be known also as waters are polluted in various countries and leave toxins in fish. 

Purchasing Quality of Fresh Fish

Appearance

· A fresh whole fish has to be moist and with  lustrous sheen;  the color of the skin should be bright based on the species and does not  look washed out.

· When pressing the fish fillet, the flesh should spring back (resilient flesh).

· The eyes should be full and bright, not dull and sunken. 

· The scales should be intact and attached very firmly to the skin of the fish.

· The gills have to be bright red, moist with mucous. The gills of old fish are brown and the gills of spoiled fish are gray.

· For fresh fish, blood inside the body cavity  should be bright red. When the fish is old, the blood is dark red.

Smell

· Fresh fish has a pleasant and clean sea odor.

· Stale fish has  unpleasant fishy odor.

· Spoiled fish has  unpleasant strong ammonia-like smell.

The exception to the rule is shark, skate and rays whose flesh contains a chemical called urea that smells like ammonia. However, the smell disappears in 1or 2 days and the heat in cooking  makes the remaining ammonia smell disappears. 

Quality Points:

Appearance:

wet, lustrous sheen
Color:


bright and natural
Gills:


bright red, moist with mucous
Eyes:


shiny and full, not sunken 

Odor:


like fresh seaweed, fresh ocean smell
Texture:

firm, flesh must be resilient
Skin Texture:

elastic
Scales:


must be firmly attached to the skin
Purchase of Live Fish

 Suppliers sell live fish; however, they are more expensive than dead fish due to the inconvenience of transport and storage. Common live fish are: Grouper, trout, eel, catfish, etc. 

Purchase of Frozen Fish 

When purchasing frozen fish, the following criteria should be observed: 

· Fish should be packed in puncture-proof plastic.

·  No frozen liquid in the plastic as it is a sign that the fish  has been defrosted already. 

· The fish should be purchased from a reliable supplier, which  labels the fish indicating the date  the fresh fish was frozen.

· No sign of dryness or discoloration as it  is  a sign the fish  has been defrosted and frozen again or has got freezer burns.

Storing of Fish 

Introduction

Fish are highly perishable food commodities that require immediate storage upon delivery.  It is essential to maintain high standards of storage procedures in order to minimize wastage and the risk of food spoilage. Spoilage can lead to the contamination of other foodstuffs and  possible food poisoning of customers.

HACCP Rules  on Receiving and Storing of Fish

Receiving and storage procedures for fish deliveries are necessary to prevent any form of possible contamination of  the products.

Procedures

Procedures to follow when receiving and storing fish:

Receiving: 

· Clearly define who is responsible for receiving goods.  Do not allow suppliers to put away deliveries.

· Always set aside a clean area for receiving fish.

· Handle fish as little as possible, over-handling speeds deterioration.

· Weigh all items,  like fish bought by weight, on the receiving scales while count items bought by number.

· After receiving fish, ensure that the area is washed, rinsed and sanitized

Storage:

· Store fresh fish in a cold room or refrigerator (at 0°C to + 1°C), as soon as they are delivered.  They deteriorate rapidly in warm kitchens.

· Store frozen fish immediately in the freezer at - 18°C, if not to be used immediately. 

· It is  best  to store fresh fish on ice, in a self-draining container,  since they are highly perishable.

· Ensure to wash, rinse and sanitize the sink where  ice water is  discarded.

· Storage containers and ice should  be changed daily. 

· Do tnot store fish together with other ingredients such as meat, poultry, dairy products,  etc. 

· Ensure to apply FIFO at all times.

Storage of Fresh Fish

Fish should always be stored in a fish fridge or in a special section of the cold room.  Fresh fish should be kept in the coldest part of the cold room at a temperature of 0°C to 1°C.  Very few refrigerators can achieve such  low temperature; and so, it is usually necessary to store fish on crushed ice.

Fish should be covered at all times, to keep it at the correct humidity and  prevent drying out.

It is important to create continual drainage so that  seafood does not rest in its own fluids or melted water from the ice.  This may cause the flavor, color and protein to leach out and the flesh to go off or mushy.   Place the fish on perforated trays to allow drainage. The perforated tray should be sitting inside another container that can collect the runoff.  

The lower the temperature, the longer the shelf life.  But,  below 0°C, partial freezing  occurs, which  harms the quality of the fish.

Fish should always be placed on the bottom shelf to prevent leaks and drips from contaminating other foods.

Un-gutted fish should be scaled and gutted immediately; and the belly cavity and flaps should be cleaned thoroughly with fresh water to remove all traces of gut, kidney and blood. 

When purchasing gutted fish from the shop, it is also a good idea to wash both the inside and outside of the fish. Fish should be scaled without delay because they are  more difficult to scale after a day or two in the refrigerator.

Fish processed into fillets or cutlets should be placed on trays and wrapped well to prevent the flesh from drying out and avoid  tainting other food in the cold room.  Crushed ice can be placed below and on the fillets or cutlets.   

Transportation and Storage or Live Fish 

During transport and transfer, avoid rapid changes in conditions such as temperature and water quality as these can  stress  the fish.

Sources of stress during housing include:

· Poor water temperature control

· Inadequate aeration

· Poor or unsuitable water quality

· Overcrowding

· Incompatible species kept together

Signs of unsatisfactory conditions in holding tanks include:

· Foam on the water surface

· Cloudy water

· Slime and algal growth on the walls of the tank

Methods in maintaining good conditions in the holding tanks: 

· Providing water purification and filtration systems

· Using suitable water testing procedures

Freezing Fish 

Frozen fish are never as good as fresh.  However, not everyone lives on the coast or has access to fresh fish and shellfish for  their menu.  Catering establishments in some of the more isolated areas rely on frozen fish and shellfish to add variety to their menus.

Guidelines for Freezing of Fish:

· For the best freezing results, fish should  be absolutely fresh.  Therefore, it is necessary to process fish as quickly as possible.

· Whole fish should be frozen only if  to be served whole.  Filleting a thawed whole fish does not produce good fillets.

· Whole fish should be scaled, cleaned and gutted before freezing.  It should be stored at -18°C to -21°C.

· Whole fish, fillets and cutlets should be wrapped in plastic and sealed firmly.  A label should be attached, indicating  the variety of fish and date of freezing.

· Fish fillets and cutlets should be frozen in layers and inter–leaved with plastic.  This makes the layer of fish  easily separated,  no need to thaw out all the fish if  you need only a few  portions.

· Before sealing the plastic bag or wrapping, remove as much air as possible.  This process reduces the amount of ice that forms in the bag or wrapping, this way  the fish does not dry out as much.

The flesh texture of fish determines how long it can be kept in the freezer:

· Oily fish such as salmon, eel, mullet, mackerel, herring, sardines have  relatively short freezer life of only about three months.

· White fish such as snapper, grouper, sole,  etc.  can be kept  successfully for four to six months.

Recommended Freezing Times (-18°C)

White-fleshed fish
4 - 6 
months
Oily-fleshed fish

3 
months
Smoked fish

3 
months
Defrosting

The following are defrosting guidelines:

· Never defrost fish or shellfish in  (warm or cold) water as it is  absorbed into the flesh affecting the fish  flavor and texture.

· Thaw in the refrigerator below 5°C not at room temperature.  At room temperature, surfaces  defrost at a faster rate, leaving and keeping the core  frozen.  This will provide bacteria with suitable conditions for growth.  Temperatures anywhere between 5°C – 60°C encourage bacterial growth. 


· A large fish  requires 18 – 36 hours to defrost.  Leave it in its moisture-proof package while  defrosting.  This is more hygienic as  liquid is contained and prevent external bacteria from  contaminating  the fish.  The package also  controls the smell and prevents leaks from the thawing fish.

· As with fresh fish, handle the frozen products as little as possible and with much  care.

· Never refreeze fish as it increases the risk of bacterial contamination that could cause  food poisoning,  if defrosted again. Further, when fish is frozen and defrosted again, the quality of the fish flesh  deteriorates and the fish tends to get dry when cooked. 

Handling Fish 

Hygiene

Knowing the very high protein content of fish  is very important when handling fish to be able to maintain the highest possible hygienic standards and to  prevent the following as well:

· Spoilage through  cross contamination

· Reduce  waste

· Maximize  shelf live 

· Prevent  food poisoning

·  Serve  clean product to  customers

 When fish are dead, they decompose  more rapidly than other ingredients. During the decomposing process, they can produce toxins  that can be deadly to any human being. 

Therefore, fish are potentially hazardous foods and   often causing  cross contamination of other products  stored  in the chiller. Knowing the  potential dangers posed by fish and shellfish, we have to exercise high discipline in the proper storage and handling of these products. 

Fish  should be stored at the right temperature, at all times, in which  an ideal temperature is – 0ºC to + 1ºC.  As it is known,  spoilage organisms like the deadly clostridium botulinum bacteria can grow even at refrigerated temperatures. Special care should  be taken to avoid storing  fish products  along with ready-to-eat food,  meat and poultry products. 

Dehydration of fish can also cause spoilage. Therefore, fresh and frozen fish, as well as seafood  need to be wrapped in plastic
.  

The most important disciplines  in handling fish:

·  Wash your hands before and after handling fish.

· Work only with utensils and containers  that are washed and sanitized.

· Always wash and sanitize utensils after use.

· Store fish following the HACCP storage rules.

Be very cautious of fish made into another dish such as fish cakes or mousse.  These dishes are prone to contamination with Staphylococci from the hands of kitchen workers.  If this organism is allowed to multiply and produce toxin, it can cause food poisoning too.  Hot foods  should be held at/or above the correct temperature to prevent the growth of bacteria.  Cold foods should be stored in the refrigerator.

Fish spoils quickly even in  refrigerator  as  occurring bacteria can multiply at relatively low temperatures.  This  is why it is important to keep fish on ice  to keep their quality longer.

It is important to realize, however, that the cold does not kill bacteria; it only slows down the rate of growth.

When you receive whole, un-gutted fish, it is important to gut them and thoroughly wash out the stomach cavity and kidney line before storing them on ice in the refrigerator.  If this is not done, bacteria in the gut  can contaminate the flesh of the fish.

Batters also need special attention.  Batter is made from a combination  of flour, milk, water, egg, beer, seasoning and other ingredients; then,  kept in a warm place.  This combination of warmth with plenty of food makes an ideal situation for the growth of bacteria. Some of which can be dangerous to health.  

To handle batter correctly:

· Never leave batters standing around in the danger zone for more than four hours.

· If necessary, prepare fresh batters several times throughout the day.

· Only use the same batter for the same type of ingredients.

· Do not store excess batter from one day to the next.

Cleaning and Processing Fish for Cooking 

Introduction

Cleaning and Preparing Fish

To clean a fish, follow these steps:

1. Scale the fish by scrapping it using the back of a knife, a fish scraper or  fish scaler. Start from the tail going to the head or in the opposite direction to which the scales lie.  Pay particular attention to the areas around the gills and fins.  If possible, scale the fish under running water.

2. Wash the fish to remove any loose scales.

3. Dry the fish.

4. Gut the fish by slitting the belly from the vent to the gills with a sharp knife. Remove the gut and wash out the cavity.  Wash and scrape off any blood  along the backbone and wash again.  Always clean the inside of the fish thoroughly.

What you do next depends on whether the fish is flat or round, as well as  on how you want to cook it.

If you want to cook the fish whole, you can either remove all the fins except for the tail or leave the fins on and remove them when  fish is cooked.  Infact, a good indicator of doneness is when the dorsal fin can be removed easily from the cooked fish.  The head can be removed if desired.

Fish skinning and filleting equipment

To fillet or skin fish, a very sharp knife is required.  Fish flesh is fragile and a blunt knife would rip all the flesh apart.  Therefore, the knives should be professionally sharpened on a regular basis.  Regular sharpening of the knife, using  a diamond stone and steel before use, is critical for its  maintenance  and for best results in filleting technique.  It is also safer since little pressure is required.

The cutting board used should be cleaned and sanitized at all times.  It is necessary to use  non-flavored absorbing cutting board as fish has distinctive flavors and aromas.

The two most common knives used in fish preparation are the:

· Filleting knife (available in different sizes) – a long flexible blade used for filleting and skinning.

· Chef’s knife --  often used on long round fish varieties (e.g. tuna) for  removing the head and skin.

Two other instruments  that are commonly used: 

· Scissors: For cutting off fins and smaller bones.

· Tweezers: For removing  thin bones.


Filleting

Grasp the gutted fish firmly at the head  with a sharp knife, cut through the skin and flesh from the head just behind the front fin and close to the gills until you reach the spine.

Lay the fish flat on the board and cut along the dorsal or top fin down to the rib cage from head to tail.   Ease the knife gently toward the tail between the spine and flesh, holding it firmly against the bone.   Turn the fish over and repeat it on the other side.  If you are filleting a large fish, cut along the curve rather than through  the rib bones. 

There should be a minimum amount of flesh left on the bone.

If you intend to skin the fish, it is pointless to remove  the scales.  When filleting fish, it is far easier to grip the skin with  the added thickness of the scales than  to remove both scales and skin separately.
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Skinning 

Lay the skin side flat on the board.  Hold the tail with one hand. Ease the knife between the flesh and skin, and work with a long smooth slicing action towards the head end.  Hold the skin, not the flesh.  Keep the skin flat and tight.  Slant the blade of the knife very slightly downward so  the skin comes off the flesh clean. Use a firm bladed knife, not a flexible filleting knife.  Remove any bones.
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Flat Fish

Skinning

Lay the fish flat on the board and cut though the skin across the middle of the tail.  With the tip of a knife, lift a tag.  Remove the skin  by folding the fish down on the board with one hand,  hold  the tag in the other and gently pull the skin off, taking care not to tear the flesh.

Some flat fish such as flounder and plaice are skinned from head to tail; otherwise, skinning them in the opposite direction (tail to head)  can tear the flesh. 
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Filleting

Lay the skinned fish flat on the board.  Make an incision down the center of the backbone from head to tail.   Put the blade of the knife flat on the bone, gently cut  out from the backbone toward the fins.  Remove the fish flesh from the bone, using your free hand to ease  the flesh back as you go.  Repeat for the other half side of the fish. 

Next, turn the fish over and do the same on the other side.

There should be a minimum amount of flesh left on the bone.


[image: image5.wmf] 


Cuts of Fish

Whole:

The head may be removed or left  according to size and type of fish.

[image: image16.jpg]



[image: image17.jpg]


[image: image6.jpg]



Fillet:

This is the flesh of the fish removed completely from the bone in a long flat piece.  Flat fish has  4 fillets, while  round fish has 2 fillets.
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Supreme:

A piece of fish cut slantwise from the fillet of a large round flat fish.

Darne (Cutlet):

A slice of fish cut across and through the backbone of a whole round fish.

Troncon (Cutlet):

A slice of fish cut across and through the backbone of a whole flat fish.
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Cutlet (Steak)
       Darn
   Troncon

Folded Fillet:

A small, neatly folded fillet usually prepared for poaching.
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Paupiette:

A small fillet  slightly flattened (may be spread with a farce), rolled up, and pinned with a toothpick and poached.
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Goujon and Goujonette:

A fillet of fish cut into strips approximately 8cm long by 1 cm wide and crumbed and deep-fried.  Goujonettes are cut smaller approximately half the size of a goujon.
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Stuffed Fillet: 

Fillet folded and stuffed with  forcemeat of prawns or/and fish.
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Double Fillet:

Also called a butterfly fillet (boned).  Two single fillets joined by the skin.  Can be stuffed or opened out like a butterfly cut.  Cannot be done with a flat finfish. 

Marinades for Fish 

For fish, we generally apply quick marinades as fish flesh is tender and  can be easily  infused with flavors. Further, fish cannot be marinated for too long in acidity such as lemon and lime since the meat is tender and very high in proteins. 

Quick marinades are basically a composition of spices, herbs and lemon juice.  Salt is not added to the marinade since it is hydroscopic and would  extract water (juices) from the fish; and so,  the fish flesh becomes dry when cooked. 

Classical herbs, spices and condiments used for quick marinades: 

Western fish preparation: 

· Parsley

· Chervil 

· Dill

· Lemon balm

· Thyme 

· Tarragon

· Pepper ground

Asian fish preparations: 

· Ginger

· Chili 

· Soy sauce

· Sesame oil 

· Lemon grass

· Rice wine 

Cooking Methods for Fish 

The  following are the most common cooking methods used in the preparation of fish dishes: 

· Poaching 

· Floating stock 

· Shallow liquid 

· Steaming 

· Sautéing 

· Grilling 

· Deep fat frying 

· Baking 

The  following cooking methods can also be used;however, they are not  common anymore these days: 

· Braising

· Spit  roasting 

· Hot smoking (classified more as a preservation method)

Poaching in Floating Stock 

Poaching in floating stock is commonly applied  to a whole fish to be poached “blue” as well as to a whole fish to be served hot or cold as a buffet carving. But also portion fish is poached in floating stock either for cold or hot fish preparations. 

The poaching liquids used for fish are either fish stock or court bouillon. The court bouillon is more commonly used for cold fish preparations and the fish stock for hot fish preparations. 

In  poaching a whole fish,  start in a cold stock while in  cooking smaller pieces or “blue” the poaching liquid should be as hot. The poaching temperature needed for both  large and small pieces is 75C°. Fish  poached for cold preparation is left in the stock to cool down. This  enhances the flavor and  prevents  fish from drying out. 

Methods for Small Fish Pieces and “Blue” 

Preparing a Court Bouillon:
· Bring water to a simmer and add  vegetables (matignon), herbs and spices; and then, simmer again for approximately 10 to 15 minutes. 

· Add wine and vinegar. 

· Add fish pieces or small fish to cook “blue” (fish to be cooked “blue” are drizzled with vinegar to improve the blue color). 

· Reduce temperature to about 75C°.

· Poach fish until cooked.

Methods for Whole Large Fish Poached in the Fish Kettle: 

· Place vegetables (matignon), herbs and spices in the bottom of the fish kettle. 

· Place on top of the matignon the perforated insert.

· Place fish on top of the perforated insert. 

· Cover fish with cold water, white wine and vinegar and bring to a simmer.

· Reduce temperature to about 75C°.

· Poach fish until cooked.
 

Note: Certain fish like halibut, shark and stingray are poached in a milk stock at times, which is a combination of water, milk lemon and herbs. This technique is used for fish that have  very strong fish or urea smell. 

Poaching in Shallow Liquid

The method of poaching in shallow liquid is used to prevent  loss of flavor and  to be able to produce  flavorfull sauce from the poaching liquid. Generally, only fish fillets or fish steaks are prepared with this method. 

Methods

Fish Fillets Poached Fish Stock/Fumet and White Wine: 

· Butter the bottom of a pan (sautoire). 

· Add chopped shallots and fresh bottom mushrooms.

· Place fish fillet on top of the shallots. 

· Season with salt and pepper, and lemon juice. 

· Brush fish fillet with butter. 

· Add white wine and fish fumet or fish stock (cover fish only 1/3 – ½ with fish stock and wine).

· Cover with parchment paper or lid. 

· Bring to a simmer. 

· Place fish in the oven to finish poaching at approximately 165°C - 180°C.

· When fish is cooked, remove fish fillet and keep in a warm place. 

Preparation of Sauce 1: 

· Bring stock to a simmer.

· Add beurre manie and continue simmering 5 to 10 minutes. 

· Add fresh cream and reduce to the right consistency. 

· Season the sauce to taste and strain.  

· Before serving herbs such as dill, chive and fennel, add the green.  

Note: Sauce can  be thickened also at the end using  cornstarch, which is a faster technique since  cornstarch has  neutral taste and once  thickened, the sauce can be served immediately. 

Preparation of Sauce 2: 

· After removing the fish, strain the liquid and bring back to a boil. 

· Reduce heat by 2/3. 

· Add cream and continue simmering until the right consistency.

· Season to taste. 

· Before serving herbs such as dill, chive and fennel add the green. 

Note: It is optional to monter the sauce with cold butter nuggets at the end. 

Other Techniques to Refine and Flavor Sauces: 

· It is also a good way to monter the sauce with compound butters at the end. 

· Sauce can also be flavored with Ricard, Pernod and Noilly Prat. 

· Sauces can also be refined at the end with flavors of reduced pineapple, mango, orange and apple juice.

· Other ingredients such as pesto, tapenade and flavored oils can be used to enhance the taste of sauces. 

Fish Fillets Poached in Fish Stock/Fish Fumet and Red Wine 

Generally, fish are not poached in red wine since  their flesh is mild in flavor. Otherwise,  the red wine  could over power it. The method is commonly used for turbot and monkfish as the texture and flavor of their flesh are stronger. 

· We apply the same method used in  poaching  fish stock/fish fumet and white wine.

Preparation of Sauce: 

· Bring stock to a simmer. 

· Add beurre manie and continue simmering until the right consistency.

· Strain sauce. 

· Add cream and continue simmering until the right consistency. 

· Season to taste and monter with cold butter nuggets.

Steaming

Fish can be steamed in a low- and high-pressure steam. However, when the heat of the steam is too high,  there is the tendency for the fish flesh  to easily overcook and dry out. 

 Fish suitable for poaching can also be steamed. Whole fish, fish fillets and fish steaks can be steamed as well. 

In steaming,  unlike poaching,  the fish is never placed in contact with the liquid, which is helpful in preserving the flavor and nutrients of the fish. Te disadvantage of this method, however,  is that there is no liquid left to make a sauce. 

To further enhance the flavor of  steamed dish, add white wine, herbs and spices  to the steaming liquid.  It is important that steamed fish is seasoned directly with salt and pepper. 

Method: 

· Place the fish fumet, white wine and herbs into the steamer and bring to a boil. 

· Place buttered perforated steamer insert into the steamer. 

· Season the fish with salt and pepper (optional brush with butter or olive oil) and place fish onto the perforated steamer insert.

· Cover steamer with lid and steam fish until cooked. 

Note: To further enhance whole or portioned fish, place herbs  into the whole fish or on top of the portioned fish. 

Sautéing (Pan Frying) 

Sauté means to cook food in a small amount of fat on top of the stove. Fish suitable for sautéing are small whole round and flat fish, fish fillets, fish steaks and fish cakes. 

Fish can be sautéed in special fish sauté pans (oval) or frying pan (Lyoner) or in a non-stick pan. 

The  following are basic methods for sautéing fish:

· Marinated and dusted with flour for small round and flat fish, fish fillets and fish steak.

· Marinated and coated with egg for fish fillets. 

· Marinated and coated with bread crumbs for fish fillets. 

Sautéing in Flour  

Method: 

· Prepare fish: small round whole (with incisions), fish fillets and fish steaks.  

· Marinate fish in a quick marinade. 

· Season  fish with salt.

· Dredge fish in flour. 

· Heat up oil in frying (sautéing) pan. 

· Place fish into hot oil and quickly brown to obtain a crust.

· Reduce heat slightly and finish cooking  by basting the fish  from time to time with  oil. 

· Serve fish immediately. 

Finishing Methods for Fish Sautéed in Flour: 

· Butter foam 

· Beurre Noire 

· Butter and almond

· Meunière 

Sautéing  with Egg 

Method:

· Prepare fish: fish fillets or bone less steak. 

· Marinate fish in a quick marinade. 

· Season  fish with salt.

· Dredge fish in flour. 

· Coat fish with beaten whole eggs.

· Heat up oil in frying (sautéing) pan. 

· Place fish into hot oil and brown. 

· Reduce heat slightly and finish cooking the fish. 

· Serve fish immediately.

Note: Grated cheese can also be added into the egg batter for sautéing.

Sautéing with Bread Crumbs 

Method: 

· Prepare fish: fish fillets or bone less steak. 

· Marinate fish in a quick marinade. 

· Season fish with salt.

· Dredge fish in flour. 

· Coat fish with beaten whole eggs.

· Coat fish with bread crumbs. 

· Heat up oil in frying (sautéing) pan. (Note: For this method, we use slightly more oil than  the regular sautéing of flour or egg coated fish.) 

· Place fish into hot oil and brown. (Note: Heat for this method is slightly lower than for sautéing of fish in flour and egg to prevent bread crumbs from burning.) 

· Serve fish immediately.

Note: Instead of breadcrumbs, fish fillets or boneless fish steaks can also be coated with sesame seeds, ground hazelnuts and sliced almonds. Furthermore, fish can be pan–fried in a potato crust. 

Deep Fat Frying

Deep fat fried products have  intense flavor, which is partially caused by the evaporation of water during  high temperature frying.  The intense flavor also depends  on the ingredients used to coat the product. 

The temperature in deep fat frying is always between 170C° and 180C° to ensure product is fried nicely golden brown. 

Fish  suited best for this cooking method are lean fish.  They can be small whole round or flat fish, fish fillets, fishsteak, or fillet strips (goujon or goujonette). For fish with  large number of small bones such as pike, carp and small sardines, this cooking method is  ideal as their  bones turn partly crispy and become edible. 

Considering the strong smell fish can impart into the oil when frying, fish should always be fried in separate oil. 

The following are the most common methods to deep fat fry fish: 

Fish Coated in Flour

Method: 

· Prepare fish: small round whole (with incisions), fish fillets and fish steaks.  

· Marinate fish in a quick marinade. 

· Season  fish with salt.

· Dredge fish in flour. 

· Add fish in hot oil and deep fat fry it golden brown. 

· Remove fish from oil and place it on an oil-absorbent paper. 

· Serve fish immediately. 

Fish Coated in Whole Egg

Method: 

· Prepare fish: small round whole (with incisions), fish fillets and fish steaks.  

· Marinate fish in a quick marinade. 

· Season  fish with salt.

· Dredge fish in flour. 

· Coat fish in whole beaten eggs.

· Add fish in hot oil and deep fat fry it golden brown. 

· Remove fish from oil and place it on an oil-absorbent paper. 

· Serve fish immediately. 

Fish Coated in Bread Crumbs 

Method:

· Prepare fish: fish fillets and boneless fish steaks.  

· Marinate fish in a quick marinade. 

· Season  fish with salt.

· Dredge fish in flour, coat with beaten whole egg and coat with breadcrumbs. 

· Add fish in hot oil and deep fat fry it golden brown. 

· Remove fish from oil and place it on an oil-absorbent paper. 

· Serve fish immediately. 

Fish Coated in Batter 

Method:

· Prepare fish: fish fillets and boneless fish steaks.  

· Marinate fish in a quick marinade. 

· Season  fish with salt.

· Dredge fish in flour and coat with batter.

· Add fish in hot oil and deep fat fry it golden brown. 

· Remove fish from oil and place it on an oil-absorbent paper. 

· Serve fish immediately. 

Note:Common batters used to deep  fat  fry fish are: beer batter, wine batter, batter made from milk and tempura batter. 

Fish Wrapped in Dough 

Method:

· Prepare fish: fish fillets and boneless fish steaks.  

· Marinate fish in a quick marinade. 

· Season  fish with salt.

· Fold fish into dough and let it rest for one hour in the chiller. 

· Add fish in hot oil and deep fat fry it golden brown. 

· Remove fish from oil and place it on an oil-absorbent paper. 

· Serve fish immediately. 

Note: Fish can be seared before it is wrapped in the dough. Common dough used for deep fat frying includes  puff pastry, fillo pastry, pate dough and pie dough.  

Grilling

Grilling of fish today is a very popular cooking method.  It is considered a low fat cooking method and  commonly used in diet-food preparations  since nutrients are preserved well due to the short cooking time  when grilling. Further, less salt is needed when grilling fish due to the intense grilling flavor as well as  the infused flavor of herbs from the marinade. Grilling is also very popular due to  infused smoking flavor  from the charcoal. 

 For all grilled items, it is important to always place the ingredient  when the grill is very hot  to ensure that  surface pores are seared as quickly as possible preventing juices from leaching out. In a second step, place the fish  on lower heat to finish  cooking.  When fish becomes  too  colored; place it on an aluminum foil after searing.  

While grilling the fish, it is important to continuously brush it with oil or  marinade  to ensure  heat  penetrates evenly and protects  herbs and spices from burning. This also adds additional flavor.   

Fish can also be wrapped in leaves such as banana or pandan after marinated. 

Note: It is important to use charcoal and woodchips for grilling.  Woodchips should be made from  fruit bearing tree.  It is also ideal to produce the smoky flavor like hickory.  However, do not  use woodchips from made from chemically treated woods like plywood or varnished or termite treated woods. It is very important that  charcoal is ignited early enough so  there is no flame and for the charcoal  to glow  red. 

Method: 

· Marinate the fish. 

· Season the fish with salt. 

· Coat the fish with oil. 

· Place the fish on a hot grill and sear it on booths sides by creating a grill design. 

· While grilling the fish, frequently baste it with the marinade or oil. 

· Place the fish  on a hot plate. 

· Brush the fish with clarified butter. 

Note: Fish can be marinated in quick marinade or with  special marinade like BBQ, yogurt, etc. in which the fish is coated.  Fish can also be marinated with special spice wrap.  

Baking 

This method is used for fish baked in dough–like puff pastry, yeast dough (brioche), pie dough and filo pastry. This method is ideal for whole or portioned fish fillets. However, it is important when baking fish in dough that the skin, scales and bones are removed. 

 Fish can be wrapped into the dough directly or the dough can be layered first with fish forcemeat or a dry mushroom and herb duxelle. 

 Whole fish can also be baked in a coarse salt crust. In this preparation, the salt is mixed with egg white.   When salt becomes  too wet, add some flour.  

The baking temperature for these preparations is 180C°. 

Note:  Fish fillet can be seared first before wrapping. 

Methods: 

Baking Fish in Dough 

· Marinate the skin and boneless fish fillet.

· Optional: Place  fish stuffing on top of the fish or in between  fish fillets.

· Roll the dough approximately 4mm thick. 

· Place the fish on the dough and wrap  it  hiding the closure (it is also possible to cut the dough into 2 pieces).

· Brush the dough with egg wash. 

· Chill the fish for approximately 30 minutes; prick the surface two to three times with a fork. 

· Bake the fish in the oven until cooked at approximately 180C° - 200C°, depending on the size. 

Baking Fish in Salt Crust

· Marinate  fish with lemon, pepper and herbs. 

· Mix the salt and egg white for about 2 to 3 minutes. 

· Prepare a base with  salt for the fish.  Place the fish on the salt base and cover  with the remaining salt mixture (1cm to 2cm thick).

· Bake  fish in the oven at approximately 180C° - 200C°. 

Braising 

The cooking method braising, which is more commonly used for meats and vegetables, can also be applied for medium-sized whole turbot, turbot back and center-piece of salmon (darnes). 

Method: 

· Heat up butter. 

· Add white matignon and  bottom mushrooms (optional); and sauté briefly. 

· Place fish on matignon and season with salt and pepper; add herbs (optional). 

· Add fish stock or fish fumet and white wine to 1/3 of the fish. 

· Bring stock to a simmer on stove and cover.  Place in the oven and braise at 170 C° until cooked.

· When braising, pour  braising liquid over the fish. 

· Once fish is cooked, remove it and keep in a warm place. 

Option 1: 

· Reduce braising liquid until right flavor  is achieved.

· Add cream and simmer for a while. 

· Thicken  sauce with beurre manie and simmer for 15–20 minutes. 

· Season to taste. 

Option 2: 

· Reduce braising liquid until right flavor is achieved.

· Strain braising liquid. 

· Add fresh cream and simmer for 10 minutes. 

· Thicken sauce with cornstarch and bring to a simmer. 

· Season to taste. 

Note: In options 1 and 2, the sauce can be monter with cold butter nuggets. 

Spit-Roasting 

This  method has the same approach as grilling except that the fish is roasted on a spit-roast instead of  a grill. However, this preparation is not  common and can be found more mostly south of France in the province region. 

Cooking in Parchment Paper or Aluminum Foil 

This method is very popular several years ago, but  it is not  common anymore today. When using parchment paper, fish is cooked in the oven  with aluminum foil or banana leaves; then, cooked  on the grill or oven. 

Method: 

· Marinate the fish. 

· Fold a round parchment paper (30cm diameter) into half. 

· Brush the center of the bottom half with clarified butter.

· Layer spinach, fish, mushroom duxelles and chives. 

· Fold the top half of the parchment paper over the fish. 

· Fold and crimp the edges to create an air–tight seal.

· Brush the surface with  clarified butter. 

· Place the wrapped fish into a gratin dish and bake it in the oven. 

· Serve it at once. 

Cooking Fish Under the Salamander 

This method is not that common, but at times, it is used for thin slices of fish like salmon. The slices of fish are placed on a plate brushed with olive oil and; then, seasoned and covered with a sauce containing egg yolk like hollandaise. 

Cooking Fish with Hot Smoke 

Fish can be cooked in hot smoke for cold appetizers and main courses. For this preparation, we  require woodchips from fruit bearing tree.  It is also ideal to produce  smoky flavor like hickory. However, do not use woodchips from chemically treated woods like plywood, r varnished or termite treated woods.  

Cold Smoking 

Cold smoking is done in a smoking chamber at a temperature of 22°C – 25°C. The smoking time depends on the size of the fish.  It can take between one  to six days. The color and flavor of the final smoked product  depend on the woodchips used and their flavor.  

Hot Smoking 

Hot smoking is done at a temperature of 70°C–90°C. The smoking time depends on the size and use  of the fish. It can take between 15 minutes to 1 hour for smaller fish and up to 3 hours for larger fish. A fish  smoked only for 15  to 30 minutes is only partly cooked and  requires further cooking (pan frying, grilling, roasting, baking). When applying this method, the idea of the smoking is mainly to infuse the smoky flavor of the woodchips. 

Sauces Best Suited  for Fish Dishes 

Cold Preparations 

· Remoulade sauce

· Tartar sauce

· Cocktail sauce

· Cilantro garlic and yogurt sauce

· Aioli 

· Sauce verde 

· Honey dill mustard sauce 

· Horseradish and mayonnaise 

· Pesto 

· Tapenade 

· Vinaigrette 

Hot Fish Preparation

Poached/Steamed 

· Hollandaise 

· Dill white wine sauce

· Champagne cream sauce

· Ricard or Pernod flavored cream sauce 

· Mustard cream sauce 

· Fennel cream sauce 

· Tomato sauce 

· Pesto cream sauce 

· Horseradish cream sauce 

· Pineapple cream sauce 

· Sabayon 

Sautéed/Grilled 

· Meunière

· Hollandaise 

· Béarnaise 

· Beurre blanc 

· Sabayon 

Note: All other sauces from poaching/steaming can also be served with sautéed or grilled fish. 

Deep–fat Frying 

· Remoulade sauce

· Tartar sauce

· Cilantro garlic and yogurt sauce

· Aioli 

· Sauce verde 

· Horseradish and mayonnaise 

· Pesto mayonnaise sauce 

· Mustard mayonnaise 

· Wasabi mayonnaise 

· Vinegar dip (malt vinegar) 

Baking 

· Hollandaise 

· Béarnaise 

· Choron 

· Sabayon 

Note: All other sauces from poaching/steaming can also be served with baked fish. 

Smoked fish 

· Cilantro garlic and yogurt sauce

· Aioli 

· Honey mustard dill sauce 

· Sauce verde 

· Horseradish and mayonnaise 

· Pesto mayonnaise sauce 

· Mustard mayonnaise 

· Wasabi mayonnaise

Note: Compound butters can be used as substitute for all hot sauces.  

Sidings Best Suited  for Fish Dishes 

Cold Preparations 

· Mixed salad leaves 

· Compound salads 

· Potato cake 

Hot preparations 

Starch 

· Rice: Pilaf, Risotto, Creole, fried rice, rice cake 

· Wild rice  

· Potato: boiled or steamed, mashed, deep–fat fried, pan fried/roasted

· Pasta 


Vegetables 

· Buttered, steamed, braised grilled, sautéed, deep–fat fried. 

Preservation Methods

· Freezing:

Most fish can be frozen. Safe storage time is approximately six months for lean fish and three months for oily fish. Fish should be vacuum-packed and well sealed to prevent freezer burn usually caused by evaporation. Oily fish do not freeze well as lean fish  because enzyme activity breaks down the fat. Some fish are glazed. Whole fish are repeatedly sprayed with water and frozen until the entire fish is coated with several layers of ice.
· Smoking: 

Cold-Smoked 

Fish are prepared in smoking chambers in which the temperature reaches only 72ºF to 77ºF (22ºC to 25ºC). The amount of time in the chamber depends on the type and thickness of fish; it can be from one to six days. Color and flavor are affected by the type of wood used. Cold-smoked fish  are kept approximately fourteen days refrigerated and two to three weeks if vacuumed-packed and chilled. Fish suitable for cold-smoking are salmon, sea and lake trout, whitefish, and sable fish.

Hot-smoked 

Fish require short-term soaking (about one hour) in a salt solution followed by thirty minutes to three hours of smoking, depending on the type and size of the fish. The fish is smoked at temperatures of about 160ºF to 195ºF (70ºC to 90ºC), which gives it a beautiful color and excellent flavor. The special smoky flavor is created near the end of the smoking process. The vents in the chamber are closed and the fire is doused with damp wood chips to produce a dense, smoldering smoke. Fish smoked under these conditions can be stored for about three to four days or three to four weeks if vacuum-packed. Fish suitable for hot-smoking are brook and rainbow trout, whitefish, eel, herring, sprats, mackerel, halibut, Schillerlocken (dogfish belly flaps), and sturgeon. Kippered salmon American style (fillet or steak) is brined and hot-smoked. Lox is brine-cured and cold-smoked salmon.

· Drying:

Cod, pollock, and haddock are the most commonly dried fish. In northern Europe, lumb (a type of cod) and leng are also dried. The best-known products are stockfish (whole fish, gutted, with the head removed, air-dried) and salted cod (filleted, brined, and dried).
· Salting:

Salt removes water from fish. After a certain amount of salt has been absorbed, the fish protein is denatured. Natural enzymes present in various types of fish are responsible for specific aromatic flavors that develop during the brining process. An example of salted fish is matjes herring, a favorite in Europe, caught before the spawning season and  mildly salted or  cured for about eight weeks.
· Marinating or Pickling:

The pickling process begins by marinating raw fish fillets in  vinegar and salt mixture, which denatures the protein and makes  raw fish edible. After marinating, the fillets are placed in a highly spiced, hot liquid. Well-known products are pickled herring, rollmops (a rolled-up pickled herring fillet with a piece of pickle and sliced onions inside, secured with a toothpick), Bismark herring (herring fillets marinated in vinegar and spices), and herring bits in sour cream.
Marinated fish are only partially preserved and so must be kept refrigerated. They can be stored only for a limited amount of time. Always check the label for the expiration date.

· Canning: 

Canned fish is fully preserved and can be stored at room temperature. High-pressure canning brings the temperature of the fish above 212ºF (100ºC) and kills all harmful microorganisms and spores. Canned fish such as sardines and anchovies have  storage life of about one year. Tuna in oil can be stored for more than two years.
· Surimi:
This washed fish paste is  produced in Japan for centuries and  now marketed extensively as a substitute for crabmeat. Flesh, without skin or bones, is washed frequently and kneaded into a smooth white mass. Starch and flavorings are added and the result is either baked or cooked. The frozen-food industry has adapted the traditional method in producing  modern surimi, a white substance without odor or taste that can be flavored to simulate particular fish or shellfish products. 
Saltwater Fish

Most of the many thousands of fish species live in the ocean, and most fish  eaten are saltwater fish. Ninety percent of all fish  caught live near the coast and the continental are shelved  in waters less than 600 feet (200 m) deep. Deep-sea fishing and large catches are only profitable in waters up to about 2,400 feet (800 m) deep.
Many different species of fish are often misnamed or  sold under various names too  difficult to differentiate. 

Non-bony Fish

Sharks 

Of the approximately 250 different types of sharks, only a few are desirable as food. Commonly available are mako, dogfish, blue, leopard, yellow-tip, and blackfin shark. The flesh is sweet and firm. In some countries, dried shark fins used in soup are of economic importance.

Dogfish
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Description:

Long, stretched body with  short, sharp mouth.

Origin and occurrence:

Dogfish is a bottom fish and loves cooler waters. They live in schools of up to thousand fish, which often wander close to the coast. They feed on herring, cod, crabs, and mollusks.

Quality characteristics:

Dogfish has great economic importance as a common table fish. The flesh is very tasty and  excellent when smoked. It is served fresh under the names ‘king” or “sea eel.” The smoked belly flaps are sold as Schillerlocken.

Leopard Shark

Origin and occurrence:

East Atlantic and Mediterranean Sea

Species and description:

Spotted leopard sharks could be small or large. Leopard sharks have long, stretched body, with short, round mouth. The back is covered with many spots.

Quality characteristics:

This fish is known as saumonette in France and  sold skinned without the head and tail. The flesh is firm and tasty similar to dogfish.

Mako Shark
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Description: 

A fast swimmer, mako feeds on mackerel and squid. It is about 9 (2.7 meters) feet long and rarely grows longer than 12 feet (3.6 meters). Its dark gray color and shape are similar to tuna.

Origin and occurrence: 

Temperate parts of the Atlantic Ocean. Shortfin mako, a close relative, lives in the South Pacific.

Quality characteristics: 

Mako flesh is firm and similar in taste to veal. The flesh of the side muscle contains dark red spots (blood nets) that must be removed since they can cause allergic reactions in some people.

Usage:

Shark meat is often soaked in milk or acidulated water before cooking. Shark is usually offered as steak and can be grilled, broiled, poached or sautéed. It is excellent in chowders and fish stews. It can also be cubed for kabobs
Smooth Skate

Stingray
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Description: 

The large breast fins (wings) are merged with the head and body. The mouth is located on the underside of the disk-shaped body and the eyes are located on top. The entire body of the stingray is covered with little thorny spines. The smooth skate has few spines and a long, pointed jaw. The Atlantic barndoor skate and the Pacific big skate can grow up to 8 feet long (2.4 meters). In the American marketplace, California skate is most common. The stingray can grow to about 50 inches (125cm) while the smooth skate to about 95 inches (240 cm).

Origin and occurrence: 

Skates live near the bottom of coastal waters and in the open sea. They are caught along the coast.

Quality characteristics: 

With  fat content of less than 0.2 percent, skate is a lean fish. The delicious flesh is firm, white, and has a rod-like texture. Only the wings are used for culinary purposes. Fresh skate is usually sautéed.

Bony Fish

Codfish – Consists of  ten families and about two hundred different types of cod are grouped together. Most live in the waters of the northern hemisphere. Of culinary importance are the following:

Cod
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Description: 

Cod has a long body with closely spaced, rounded fins. The cod has a strong, stubby head with  protruding upper jaw and long barbells. The light lateral line, along  the sides, curves slightly up to  the third fin and runs straight down to its tail. Cod can reach a length of 5 feet (1.5 meters) and weigh up to 45 pounds (20 kg).

Origin and occurrence: 

Cods are caught in Europe, in the North Atlantic from Spain to Iceland, and in the Mediterranean and Baltic Seas. Pacific cods are caught from the coast of Oregon to Alaska. Cod feeds on bottom dwellers and mollusks and, when older, also eats small fish. Commercially, cod is of major importance  as it is the most commonly consumed fish in Europe.

Quality characteristics: 

Its flaky, grayish white flesh is rather fragile. It flakes easily when cooked. Cod is an excellent chowder fish.

Usage:

Cod is sold whole, without the head, and as steaks or fillets. It is available fresh or frozen. Almost all fish sticks and processed fish products are made from cod. Cod cheeks and tongues are eaten as a delicacy. Scrod or schrod is the name for young cod (or haddock) weighing less than 2 ½ pounds. As stockfish, a cod is gutted; the head is removed and the body is air-dried. As salted cod, backbone is removed, fish is salted and dried only after it is properly salt-cured. This method is also applied to black haddock, haddock, “leng,” and cusk. Cod can be poached, steamed, baked, sautéed, fried or smoked. Dried or salted cod is soaked before it is cooked.
Black Cod

Description:

A long, narrow body with clearly separated first and second dorsal fins. Older fish has a protruding jaw. A light straight line runs along the entire length of the fish.

Origin and occurrence:

North Atlantic (Europe and North America), North Sea, Skagerrak and Kattegat. Young fish eat crabs and fish larvae; older fish attack schools of fish.

Quality characteristics:

An important table fish with a tasty but somewhat gray flesh.

Usage: 

Can be roasted, grilled, and fried.
Cusk
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Description:

 A long, narrow body with one continuous dorsal fin. Remarkable is the black fringe edging the fins. The skin is thick and covered with scales. The mouth has strong barbels. 

Origin and occurrence: 

North Atlantic above rocky grounds in waters about 325 feet (1000 m) deep. It feeds on crabs, mollusks and small fish. Average length on the market is about 24 to 35 inches (60 to 90 cm). 

Quality characteristics: 

The firm white flesh with  lobster-like flavor is a bit oilier than cod. Usually sold as fillets.

Usage:

Same as cod
French Cod

Description: 

French cod can be identified by its high back and dark spot near the pectoral fin.

Origin and occurrence: 

Along the Atlantic coast of Europe and in the western Mediterranean. Average market length is 5 to 14 inches (12 to 35 cm).

Quality characteristics: 

Not of great economic importance, but  with very delicate taste and a tendency to spoil quickly.

Usage: 

Same as cod.

Haddock
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Description: 

Haddock has a long body with two distinctly separate fins. The back is grayish brown and the belly is white. Above the pectoral fin is a block dot and the line down the length of both sides is black. These identifying marks distinguish haddock from cod.

Origin and occurrence: 

Haddock is caught in the North Atlantic, the North Sea, Skagerrak and Kattegat. It prefers deeper water than cod. It feeds on fish eggs, bottom dwellers and small fish.

Quality characteristics: 

The flesh is white, tender and firm with  mild flavor. Haddock is a low-fat fish.
Usage: 

Haddock is available fresh or frozen. It is available whole and as steaks or fillets. Finnan haddie is a salted, smoked, partially boned piece of haddock. Haddock can be broiled, poached, baked, stewed or fried.
Hake
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Description: 

Hake is a long, thin fish with pointed head. It has a wide mouth with strong teeth. The back is gray-black with black spots. The sides are silvery white  with a thin black line running the length of the fish. Hakes are plentiful; and they have gained  commercial importance since the advent of flash freezing. Their market size  is usually between 1 ½ and 2 feet (45 to 60 centimeters).

Origin and occurrence: 

Hake, a member of the cod family, is caught in the Mediterranean Sea on both sides of the Atlantic, along the Pacific Northwest coast, and in the colder waters of the southern hemisphere. Hake feeds on mackerel, herring and sardine.

Quality characteristics: 

The flesh is fine, white and low in fat.

Usage: 

Hake can be used in any recipe that calls for haddock or cod. It is available whole and as steaks and fillets. The preferred method is to sauté thin slices of hake or to braise it with bell peppers and tomatoes.
Ling

Blue Ling
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Description:

Ling has a slim, eel-like body with large eyes. The market size of ling is 26 to 63 inches (65 to 160 cm) and the  blue ling is 23 to 47 inches (60 to 120 cm).

Origin and occurrence: 

They are found from northern Norway and southern Iceland to the southwestern coast of Ireland.

Quality and characteristics: 

The flesh of the blue ling is white and firm, with only 0.6 percent fat content.  Its taste is a little more delicate than that of the ling. It is sold only as fillets.

Usage: 

Same as Cod 

Pollock

Description: 

A long body with clearly separated fins. Its lower jaw protrudes slightly and has no barbells. Pollock has a brown-green line that curves above the pectoral fin and runs straight along the sides. Pollock can grow up to 4 feet (1.2 meters).

Origin and occurrence: 

Pollock is caught in the Northern Atlantic, North Sea, Sea of Juteland (Skagerrak) and Kattegat. It feeds on crabs and small fish.

Quality characteristics: 

In contrast to black cod, the flesh of Atlantic Pollock is white and firm but somewhat dry. It is rarely available whole. Fresh Pollock tastes best in the summer season. Pacific Pollock is plentiful, but the flesh is softer and does not have the large flakes of the Atlantic Pollock. Pacific Pollock is used in the preparation of imitation crabmeat.

Usage: 

Pollock is available fresh, frozen and smoked. A good chowder fish, pollock can also be baked, broiled, fried, steamed or poached.
Whiting
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Description: 

It has  a small gray body with three dorsal and two anal fins. The large mouth has a protruding upper jaw and no barbells. There is a dark spot near the pectoral fin and a silvery line along the body. Its market length is 10 to 20 inches (25 to 50 cm).

Origin and occurrence: 

The whiting, also called silver hake is found in the North Atlantic and in the northern and western Baltic Sea. It is abundant on the continental shelf from Newfoundland to Cape Hatteras. In the Pacific Northwest, whiting is also called walleye pollock. Whiting feeds on plankton and crustaceans.

Quality characteristics:

Whiting has white, firm-textured and delicately flavored flesh. It is sensitive to pressure and spoils quickly.

Usage:

Whiting is marketed fresh or frozen, as well as whole or in fillet. It can be poached, baked, pan-fried or broiled. Whiting is also available smoked.
Herring Family

Members of the herring family are saltwater fish with slim bodies covered with thin, silvery scales. The head has no scales. Herring have only one dorsal fin and a forked tail. They travel long distances to spawn; some spawn in rivers. Like cod, the herring family is another large group of  very important commercial fish, especially in northern Europe. Herring have an average fat content of 11 percent, which classifies them as oily fish. Their high nutritional content makes herring an important food in the diet of northern European countries. Members of the herring family include:

Anchovy
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Description: 

An anchovy has a very slim body with a dark back and silvery belly. It is usually about 3 to 5 inches (10 to 15 cm) long and does not grow longer than 8 inches (20 cm).

Origin and occurrence: 

Anchovies are abundant in the Northern Atlantic from Norway to West Africa and in the Mediterranean and Black seas. 

Quality characteristics: 

Anchovies have very strong flavored flesh.

Usage: 

Anchovies are salted or packed in oil and in cans usually as fillets. Anchovy is also marketed as paste or sauce for flavoring. Export countries are Portugal, Spain and Italy.
Herring
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Description: 

It has  a long body with  ventral fin. The back is greenish blue while the sides and belly are shiny silver. Herring has a protruding jaw. The dorsal fin is centered on the back. The average length is 10 inches (25 cm).

Origin and occurrence: 

The Atlantic herring is found in the Baltic Sea and on both sides of the North Atlantic from Greenland to North Carolina, and from the Arctic Ocean to the Straits of Gibraltar. The Pacific herring is found from northwestern Alaska to San Diego. Herring travel in large schools. They stay on the bottom during the day and rise to the top in the night. Herring feeds on plankton, small shrimp and fish eggs.

Quality characteristics: 

The flesh is white and delicate. Herrings caught in the fall are lean and more flavorful than spring herrings. Young herrings that are not sexually mature are marketed as matjes herrings. Adult herrings are caught before spawning with the milt or roe full. 

Usage:

Green (fresh) herrings are sautéed and grilled. Other market forms are smoked (kippers), pickled (rollmops) and marinated in wine or sour cream sauces (herring bits). Matjes are usually skinned and filleted and cured in sugar-vinegar brine.
Sardine 
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Description: 

Sardines and pilchard are slim and elongated. The back is bluish green, and the belly silvery white. The scales are fairly large. The immature fish is called sardine, probably originating from the fact that they were first caught near the island of Sardinia. Sardines  are no longer than 5 to 6 inches (12 to 15 centimeters). The mature fish is called  pilchard and can grow to a length of 12 inches (30 centimeters).

Origin and occurrence: 

Atlantic sardines are caught from the northeastern Atlantic to the Canary Islands and in the northern Mediterranean. The Maine sardine is an Atlantic herring. The Pacific sardine is found from southwestern Alaska to the Gulf of California. The young migrate to the coast and move offshore after they have reached a length of about 7 inches (17 centimeters). Sardines move in large schools and feed on plankton, fish eggs and larvae.

Quality characteristics: 

The flesh is tender and high in fat. Sardines are rich in protein, iron, calcium and phosphorus.

Usage:

Fresh sardines are available in Portugal and the Mediterranean. Sardines are otherwise salted or canned and packed in oil. Maine sardines are packed in a variety of sauces like mustard or tomato.
Sprat 
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Description: 

The sprat has a slim, oval body with a distinguishing belly fin. The eyes have small, fatty lids and the lower jaw protrudes. It is typically 6 inches long (15 centimeters).

Origin and occurrence: 

The most important fishing grounds are off the Norwegian coast and in the Baltic and North seas. They are also found in the Mediterranean and the Black Sea.

Quality characteristics: 

Sprat flesh is very oily and they taste best when caught during the months of November and December.

Usage: 

In Germany, smoked sprats are known as Kieler Sprotten, a much-prized delicacy.  Fresh sprats are also marinated with salt, sugar, spices and herbs.  After  curing  in this fashion, the sprats  are packed in jars and barrels.   They are  kept refrigerated and used within a short period of time.

Shad
Description: 

Shad, a fish popular in North America, belongs to the herring family. Shad has a notched mouth and, unlike  herring, shad has no teeth. It has one back fin and large scales. 

Origin and occurrence: 

Shad is one of the largest fishes in the herring family. They spawn in rivers off the Atlantic coast from Florida to Canada from December to May,  in which they are caught. Atlantic shad has been introduced to the Pacific coast and they thrive well. Shad spawning runs start in California in January and continue  until May in the Northwest.

Quality characteristics: 

Shad has sweet, moderately oily, white flesh, unfortunately with many small bones. Fresh 

shad roe is a delicacy. Both are often featured on restaurant menus during shad runs.

Usage: 

After boning, shad is usually cut into four fillets, which can be broiled or sautéed. Traditionally, shad is pan-fried with bacon and served with  sautéed roe.

Mackerel Family

Mackerels are fast-swimming deep-sea fish. They swim near the top and travel in large schools. They have long, streamlined bodies with separated back fins and five to seven short finlets near the tail. The tail is forked symmetrically. 

Mackerel
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Description: 

The mackerel has a torpedo-shaped body, covered with small scales. It has a very pointed, wide mouth. It is greenish blue in color, with dark blue zebra like stripes on the back and along the sides. The belly is silvery. Mackerel can reach a length of 20 inches, but the average market size is about 10 to 14 inches (25 to 35 cm).

Origin and occurrence: 

The Atlantic mackerel is found on both sides of the Atlantic. It averages about 1 to 2 pounds (450 to 900 grams). Chub mackerel, a smaller species, is found on the Pacific coast and along the Atlantic coast of North America. The Spanish mackerel is caught off the Florida coast from October to March and off the Atlantic coast as far north as Narraganset Bay in the summer. Spanish mackerel weighs about 3 to 4 pounds (1.3 to 1.8 kilograms). The king mackerel, which can grow to 5 feet (1.5 meters) and weigh 100 pounds (45 kilograms), is caught in the tropical Atlantic and as far north as the Carolinas in summer. Mackerel swims in large schools and feeds on small fish, crabs and herring.

Quality characteristics: 

Fresh mackerel  is firm and can  hardly bend. Mackerel is oily and has firm-textured and reddish flesh. Spanish mackerel is the best of the mackerel family. 

Usage: 

Mackerel is available fresh (usually whole),  smoked, salted, r marinated and canned. Fresh mackerel can be broiled, grilled, sautéed, baked or barbecued. The flesh flakes easily when cooked. Because of its high fat content, an acid sauce or marinade can complement the fish. It is often smoked and canned with tomato, sauce, hot chilies or in oil.

Swordfish

[image: image32.jpg]


Description: 

The swordfish has a torpedo-like body. A long, flat sword extends from its upper jaw (about one third of its total body length) while  lower jaw is much shorter. It is otherwise similar to the tuna in body shape. The colors range from bronze brown to gray. The average commercial weight is about 200 pounds (90 kilograms).

Origin and occurrence: 

Swordfish lives in deep (2,500 feet / 800 meters) temperate waters worldwide. They feed on schools of small fishes.

Quality characteristics: 

It is muscular but tender, with very tasty flesh. Swordfish is unlike most other fish in texture.

Usage: 

Fresh swordfish is available from spring to late summer; otherwise, it is sold frozen. It is usually sold as steaks or in chunks. Swordfish can be baked, grilled, broiled or poached. Thin slices can be sautéed. The most popular swordfish preparation method is grilled and drizzled with lemon juice and olive oil.

Tuna 

Description: 

All tunas have torpedo-like bodies. Scales cover the upper part of the body, but only to the first dorsal fin. The back is dark blue and the sides are gray with silvery spots. They have a well-developed blood vessel system. Tunas are found in all oceans. In the summer, they move nearer to the coast to spawn, where many of them are caught. Tuna travels long distances to feed, generally in the company of other tunas. They spend the winter months  in deep waters.

Bluefin is the largest of the tunas. Yellowfin is similar to the bluefin, but  it is smaller in size (about 150 pounds / 68 kilograms) and has bright yellow fins. Tuna can grow to about 10 feet (3 meters) and weigh 1000 pounds (450 kilograms). 

Three types of tuna are commercially important:

Albacore Tuna 

Description: 

Albacore tuna has the longest pectoral fin of all tunas. Its color is similar to the bluefin, but it is smaller, only about 4 feet (1.45 m) long and weighs up to 300 pounds (136 kg).

Origin and occurrence: 

Albacores are found worldwide in warm and temperate waters. They migrate long distances in schools but stay in open waters far from the coast. Albacore feeds on squid, shrimp and small fishes.

Quality characteristics: 

It has light (almost white with  pinkish cast), firm flesh. Albacore is the most important tuna in the worldwide economy.

Usage: 

Albacore is prized for its light meat. It is usually canned and rarely available fresh. Albacore is the top grade in canned tuna. It is primarily used cold in salads. Occasionally, it is an ingredient in a hot dish.

Bluefin Tuna
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Origin and occurrence: 

Bluefin tuna is found in temperate waters in the eastern Atlantic, Mediterranean and the Pacific. It feeds on mackerel, herring, hake and squid.

Quality characteristics: 

Young bluefins have  light-colored flesh that turns dark red when  they mature.  The flesh is firm and has  flavor similar to veal.

Usage: 

Bluefin tuna is sold as fillets, chunks and steaks. The dark streak of meat running along the fillet  should be removed as it is very oily and has strong taste. Fresh tuna can be roasted, broiled, grilled, barbecued, sautéed or baked.  It is most commercially important when canned in oil or  water. Like albacore, canned bluefin is used primarily in cold salads.

Bonito
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Description: 

Bonito is different from other tunas. It has four to seven dark stripes running along its belly. It is quite small, along 31 inches (80 cm) long and usually weighs no more than 25 pounds (11 kilograms).

Origin and occurrence: 

Bonito is caught worldwide in warm and temperate waters, but is most abundant near the North American Atlantic and the Pacific coasts. Bonito is commercially very important in the United States and Japan.

Quality characteristics: 

Bonito has tasty, tender flesh; the darkest among tuna and it is moderately oily.

Usage: 

It is available fresh, canned or dried.  Many Japanese dishes use dried bonito flakes.  The best known is dashi, a soup stock.

Flatfish

The most distinctive characteristic of flatfish is their flat, wide bodies. As larvae, flatfish starts out with a body like a round fish. When they are about  an inch long, one of the eyes wanders from the side of the body to the top. This is also the side that takes on color, whereas the “blind” side is generally light and colorless. Flatfish  is disk-shaped. The fins form a fringe all along the body and it  has  a distinct tail. There are right-and left-eye species among the flatfish. They have great commercial value since they live in large numbers in the shallow water. 

Brill
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Description:

The brill’s elliptical body is covered with tiny smooth scales. Its upper body is grayish brown with orange spots. It typically grows to a length of 12 to 20 inches (30 to 50 cm) and  never more than 39 inches (100 cm).

Origin and occurrence: 

Brill lives in about 200-foot-deep (70 m) waters above sandy bottoms along the Atlantic coast from Norway to the Mediterranean. It feeds on small crabs and bottom fishes. The Pacific petrale sole is also called brill.

Quality characteristics: 

The tasty white flesh is rather fragile, but its taste pales in comparison to that of its cousin, turbot.

Usage: 

Brill is best sautéed, poached or deep-fried. It cannot be grilled.

Dover Sole
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Description: 

Dover sole is the best-known and most-prized flatfish. Dover sole has an elongated, tongue-shaped body with  rounded head. It is right-eyed and  thicker than other flatfish. The upper body is brown with small scales and covered with slime. It typically grows to about 12 to 16 inches (30 to 40 cm) in length, never more than 24 inches (60 cm). Dover sole is sold in size. The smallest size is called solette and weighs less than 7 ounces (200 g).

Origin and occurrence: 

Dover sole lives in the coastal waters of Europe, in the western Baltic and the Mediterranean. It feeds on sea worms, mussels, small crabs and fish. The fish that closely resemble Dover sole in American waters are the Atlantic winter flounder and the Pacific petrale sole.

Quality characteristics: 

The best sole comes from the English Channel and it is also called Ostend sole. This  fish has a great deal of flesh, which is very white, firm and delicate in taste. Channel sole is preferred over the darker sole from the North Sea and Italian waters. The fish sold as sole on the American market is usually flounder.

Usage: 

Dover sole can be prepared in many ways. It can be poached, broiled, sautéed or deep-fried. It is often combined with other seafood and sauces.

Flounder 
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Description: 

Flounder has an oval body. The upper skin is brown with red and yellow spots. The belly is yellowish white and it has small, thorny warts along the sideline. It is a very thin flatfish.

Origin and occurrence: 

Flounder is caught in the North, Baltic and western Mediterranean seas. It is also found along the Atlantic coast, from the Gulf of Saint Lawrence to New Jersey, and in the Pacific from California to 

Alaska. Flounder feeds on small shrimp, crabs and small fishes.

Quality characteristics: 

It has firm, white and very tasty flesh.

Usage: 

Fresh flounder is available whole or in fillets. In Europe, very small flounders are usually smoked.  When used whole, it can be broiled or pan-fried. Fillets can be prepared in the same way as sole and can substitute in any recipe  using  sole.

White Halibut
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Description: 

This long, thick, and the largest flatfish, can weigh up to about 625 pounds (300 kg). The head is pointed, the upper side is colored gray-brown and the belly is white.

Origin and occurrence: 

Halibut is found in the Atlantic and Pacific oceans. 

Quality characteristics: 

The flesh is white, rich in protein and low in fat. Halibut freezes well.

Usage:

Halibut is available  in the market from 4 to 90 pounds (2 to 40 kg). Halibut is available fresh most of the year, but especially from March to September. Halibut is sometimes cut into fillets, but more often into steaks. It is suitable for all types of preparations, but  best when poached.

Black Halibut

Description: 

Black halibut is less asymmetric than other flatfishes. The left eye is located on the edge of the head. The upper body is very dark, almost sooty black, with a dark underside.

Origin and occurrence: 

The black halibut lives in the Arctic waters, as deep as 6,000 feet (2,000 m), from Norway to Iceland and from Greenland to Newfoundland. It grows only to about 47 inches (120 cm) and weighs about 110 pounds (50 kg). It feeds on cod, small bass and shrimp.

Quality characteristics: 

A commercially very important fish,  black halibut has  9 percent fat content, in contrast to white halibut. The flavorful flesh can be prepared in many ways. It is not suitable for grilling, but it is excellent when smoked.

Lemon Sole
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Description: 

Lemon sole, a type of flounder, has a wide, oval body with  small head and  tiny mouth opening. The skin is slimy. The upper body is reddish brown with marble like markings; the bottom is white.

Origin and occurrence:

It is found from the Bay of Biscay (Spain) to the English Channel, and from the North Sea to the White Sea. Lemon sole lives on both side of the Atlantic in northern waters and  abundant off the New England coast. In the Pacific, it is found from southern California to Alaska. 

Quality characteristics: 

The flesh is white, lean and has an excellent taste, but it is difficult to fillet and skin.

Usage:

Lemon sole is available in whole or as fillets, fresh or frozen. The whole sole can be deep-fried or pan-fried or dredged in flour and sautéed. Fillets are fragile but can be sautéed or poached. It is not suitable for grilling.

Plaice / Dab
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Description: 

Plaice has a wide, oval body covered with small gray scales. It has a small mouth. A small row of warts runs from the eyes to the beginning of the sideline. The upper body color is grayish brown with round red or orange dots; the bottom is white. It can grow up to about 35 inches (90 cm) long and weigh up to 15 pounds (7 kg). Its market size is about 16 to 20 inches (40 to 50 cm) long from 11 to 14 ounces (300 to 400 g).

Origin and occurrence: 

Plaice, a member of the flounder family, is caught from the Bay of Biscay (Spain) to the White Sea, but not in the English Channel nor in the southern North Sea. Plaice (sand dab) is also abundant off the North American coast. The Pacific sand dab is caught from Baja to the northern coast of Alaska. The Pacific sand dab is light colored with thin scales and a straight lateral line.

Quality characteristics: 

The flesh is white, mild, soft-textured and sweet in flavor. Plaice is low in fat.

Usage:

Plaice is available fresh or frozen, whole or filleted. It is suitable for most preparation methods.

Turbot
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Description: 

Turbot is a large flatfish with a disk-shaped body. Stone-like bony patches on  top mark its characteristic appearance. Turbot is left-eyed. The coloration depends on its environment, but a variegated brown with light specks is common. The belly is white.

Origin and occurrence: 

Turbot lives in the Atlantic;  it is found from Iceland to the Mediterranean and in the Baltic Sea. It feeds on small crabs, mussels and bottom fishes. Small turbots are called turbotin.
Quality characteristics: 

It has white, firm flesh and  has good keeping qualities, as well as  delicious mild flavor. It is best between April and September. The light-colored turbot from the Atlantic, known as Boulogne turbot, is more highly prized than the darker variety from the North Sea and the Baltic.

Usage:

Turbot can be grilled, poached or stuffed.

Bream (American Porgy)
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About 200 types of ocean bream can be found in the temperate and tropical waters (the Mediterranean Sea alone is home to 20 species). Common varieties include:

· Bag bream

· Red bream
Description: 

It has a long body with  sharp head profile. The large eyes are located near the edge of the upper head. The two long, pronged barbels  attached  to the chin help the fish hunt for food. It has two distinctly separate dorsal fins. The color is silver gray with  red tone. The tail is slightly forked.


Gilt-headed sea bream
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Description: 

The body is oval, slightly flattened at the sides, with a large head and  high forehead. The snout is very small with thick lips. A distinguishing mark is a wide golden band between the eyes, which fades slowly after death. There is also a dark spot at the beginning of the sideline. Market size ranges from 8 to 20 inches (20 to 50 cm) long,  never more than 27 inches (70 cm); the fish weighs no more than 15 pounds (7 kg).

Origin and occurrence: 

Gilt-headed sea bream can be found in the east Atlantic, from the northwestern African coast to the northern Bay of Biscay, near the Azores and the Mediterranean. It lives in depths of about 95 feet (30 m), above rocky formations and beds of seaweed. It feeds on crabs and mollusks.

Quality characteristics: 

It has  firm, white, tasty flesh with few bones. It is best when caught from July to October.

Usage: 

Bream can be baked whole, grilled or fried. American red porgy is a good substitute for this European fish.

Mullet or Barbel 

Mullets (barbel) are bottom fishes and live in temperate and tropical waters. From autumn to spring, they live in small schools in deep water. In the summer, they move near the coast, even into tidal pools.

European Mullet
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It is not the same fish as American Gulf coast mullet. European mullet consists  of the following:

· Large – headed mullet

· Leaping mullet

· Thin-lipped mullet

Description: 

Long body with large, round scales. The mouth is wide and blunt. Very fine teeth line on the edges of the jaws.

Origin and occurrence:

European mullets are found in the tidal waters of the eastern Atlantic.  Te exception is  leaping mullet, which lives in Mediterranean waters. They  are extraordinarily adaptable and can swim up streams or live in muddy water. They grow to a length of 24 to 47 inches (60 to 120 cm) and can weigh from 11 to 20 pounds (5 to 9kg).

Quality characteristics:

It has firm, slightly oily, white flesh with excellent flavor.

Usage: 

Poaching, grilling, sautéing and deep-frying.

Red Mullet (Barbel)
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Description: 

The basic color is silver gray with a red cast. Average market size is 6 to 8 inches (15 to 20 cm). It feeds on crabs and mollusks. 

Origin and occurrence: 

This fish is found along the Mediterranean and the Black Sea.

Striped Mullet (Barbel)
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Description: 

The coloring varies with the seasons, but it always has identifying dark red and yellow stripes that run from the eye up to the tail fin. The market size is about 6 to 14 inches (15 to 35 cm).

Origin and occurrence: 

The striped mullet lives on both sides of the Atlantic and in the Mediterranean. It feeds on crabs and mollusks that it finds on the ocean floor  through its long barbells.

Quality characteristics: 

The flesh is white and delicate, with few bones.

Usage:

Usually sautéed or grilled, it is often prepared with its guts, since it has no bitter gall bladder and it is referred to as the snipe of the sea. The roe of the mullet  can be salted to make tarama. Tarama is used to make the Greek specialty taramasalata, a creamy spread made from tarama, lemon juice, olive oil and milk-soaked bread.

American Mullet

American mullet are moderately fatty fish with a firm, white flesh. They can be pan-fried, baked or broiled. The striped mullet is caught off the North American Atlantic and Pacific coasts.

Bass-type Fish (Ocean Perch)

Among the spiny-finned fishes (Latin name acanthopterygians), the bass-type  is the most numerous and varied in European waters. Most live in the deep ocean, some in tidal waters, a few in freshwaters. 

Greater Weever 
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Description: 

A bottom fish with  long, slim body and slightly flattened sides. The gill covers are studded with poisonous spikes; the five to seven dorsal fin rays are spiky and poisonous, which  are usually removed before the fish comes to the market. The rays contain a nerve-attacking poison, which is destroyed by heat. A puncture wound should be treated immediately with very hot water. Market size is about 8 to 12 inches (20 to 30 cm).

Origin and occurrence: 

Lives in the northeast Atlantic. Buried in sand,  and preys on shrimp and small fish.

Usage:

A popular fish used in making classic bouillabaisse.

Ocean Perch (Red Rockfish)
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Description: 

It has a large body with big eyes and  white mouth. The gill covers have sharp spikes pointing backward. It grows to about 11 to 31 inches (30 to 80 cm), with a maximum size of 39 inches (100 cm), and to 5 ½ pounds (2.5 kg). 

Origin and occurrence: 

It is caught in the North Atlantic from Scotland to Norway and from Iceland to the White Sea. Ocean perch feeds on plankton and herring.

Quality characteristics: 

It has firm, slightly oily, pinkish white flesh. Since ocean perch has very hard scales and sharp spikes, it is usually filleted for the market.

Usage:

The fillets can be poached, sautéed or deep-fried.

Sea bass 
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Description: 

It has long, elegant, silvery body, gray on top with  light belly. It has two dorsal fins; the first is spiny. It is available  in the market in lengths from 16 to 24 inches (40 to 60 cm), weighing about 1.3 to 3.3 pounds (0.6 to 1.5kg).

Origin and occurrence: 

Found in the eastern Atlantic from Senegal to Norway, in the southern North Sea, the Baltic and the Mediterranean.

Quality characteristics:  

It has very lean, firm, delicious flesh. It is highly valued in haute cuisine; and it is quite expensive. 

Usage:

Excellent poached, sautéed and grilled
Spotted Sea Bass 

Description:

It is distinguishable from the common sea bass by  dark spots on the gills and,  irregularly placed, on the back and sides. The spotted sea bass is found in the same places as the sea bass. Of similar quality, it can be used instead of sea bass in recipes.

American Bass (Black Sea Bass)
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Description: 

Two types of bass are available on the U.S. market. Black sea bass  is brownish black or dark green with sharp dorsal fins and  thick body weighing about 3 to 5 pounds (1.4 to 2.3 kg). Striped bass is olive green with silvery, six to eight longitudinal, stripes. The market size ranges from 4 to 12 pounds (1.8 to 5.5 kg). Striped bass are called stripers in New England. From the Chesapeake south, they are called “rockfish,” but different from  the rockfish species.

Origin and occurrence: 

Both types are abundant in coastal waters from Maine to Florida. The striped bass was introduced to the Pacific coast  and can be found now from Oregon to the south of San Francisco.

Quality characteristics: 

Moderately fat with firm, white, flaky flesh.

Usage:

It is available whole, filleted or as steaks.  It is excellent broiled, grilled, baked (stuffed), fried, poached or barbecued.

Eels

Conger eel
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Description: 

A conger eel has no scales. The back fin runs the length of the entire body, starting from the pectoral fin. The usual market size is about 2 to 6 feet (60 to 180 cm). However, it can grow to about 10 feet (300 cm) and weigh about 143 pounds (65 kg).

Origin and occurrence: 

Eel lives in coastal waters in the Atlantic, Baltic, and the Mediterranean. A solitary fish, it hides during the day in cave. It hunts at night and feeds on crabs, fish and octopus. 

Quality characteristics: 

Coarse, firm flesh, low in fat but with many bones.

Usage:

Conger eel is used in simple bouillabaisse and can be smoked.

Wolffish / Ocean Catfish

· Atlantic or striped Wolffish / ocean catfish

· Spotted Wolffish
Spotted Wolffish
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Description: 

Its long, slim body has no scales. The dorsal fin is spiky. The big head has  wide mouth with sharp, canine-like teeth. The whole body is covered with slime. It can grow to a length of about 48 inches (120 cm) and to a weight of 40 pounds (18 kg).

Origin and occurrence: 

Usually found in the cold waters of the North Atlantic, from Iceland and Greenland to the White Sea, and in the North Pacific to the Bering Strait. Wolffish is also caught in the Gulf of Maine and George’s Bank. It feeds on hard-shelled crabs and mollusks.

Quality characteristics: 

It has tasty, firm white flesh.

Usage:

Wolffish is available whole, skinned and without head, or as fillets on the market. The skin of the spotted Wolffish is made into leather. A very popular table fish in Scandinavia and Spain.  It can be poached, fried or broiled. It is used in fish stews and soups. Wolffish is now  farmed in Norway. It is hard to find in American market.

Monkfish 

[image: image53.wmf] 

Description: 

The body is wide, with narrow tail. The gigantic flat head has small eyes on top and  enormous snout with  protruding lower jaw. It has  two rows of sharp, strong pointed teeth. The pectoral fins are enlarged as monkfish used them to “walk” along the ocean floor.

Origin and occurrence: 

Monkfish for the European market is caught in the northeastern Atlantic, North Sea and western Baltic Sea. In North America, they are found from Newfoundland up to North Carolina. Buried in the sand, they bait fish with the fluttering fishing spine attached to their head and catch it with  its huge mouth.

Quality characteristics: 

It has firm, white flesh with  flavor similar to crustaceans (lobster or crab).

Usage:

Only the tail is marketed, generally without skin. Totally free of bones, monkfish has always been prized in Europe. Considered a trash fish in the United States  a few years ago, monkfish has been elevated now to an expensive restaurant fish. 

John Dory
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Description:

A disk-shaped body with sharply flattened sides and spiny fins. The mouth points upward. The gray body is spotted, with a large round spot on each side. The first dorsal fin has long, flag-like fin extensions that can fold back to reach the tail. It is a very odd-looking fish.

Origin and occurrence: 

John Dory is found in the eastern Atlantic, the Mediterranean, and the Black Sea.

Usage:

Grilled, poached or sautéed.
Scorpion Fish 

Scarlet Rascasse

Description: 

It has large body with  large spiny head. At the base of the spiky dorsal fin are poison-producing glands, which can cause dangerous injuries. Scarlet rascasse is a slow-moving bottom fish that sheds its skin regularly.

Origin and occurrence:

It is found in the Mediterranean and the Atlantic Ocean. This fish is not found in American waters. Red perch can be use to substitute for it. 

Quality characteristics:

It has white, firm flesh.

Usage: 

Much-prized for bouillabaisse.

Drums (Gurnards)

· Gray drum

· Red drum

· Sea robin

Sea Robin
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Description: 

The drum has a large head with a duck-like mouth and large pectoral fins. Two or three spines of the pectoral fin are free moving. The drum uses these spines to “walk” on the ocean floor to sense its food. It feeds on small crabs and fish. Drums get their name from the loud drumming noise they produce with their air bladder.

Origin and occurrence: 

Drums are found in the Atlantic, North Sea, Baltic, Mediterranean, and the Black Sea. They can grow to a length of about 28 inches (70 cm) and to a weight of about 13 pounds (6 kg). The market size is about 10 to 12 inches (25 to 30 cm).

Quality characteristics: 

It has firm white tasty flesh. The carcass waste is high at about 60 percent.

Usage:

Popular bouillabaisse.

Snappers 

· Red Emperor Snapper

· Red Snapper
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Description: 

There are many varieties of snapper, which can be founding in tropical waters all over the globe. Economically, the red emperor snapper is most important. This fish is similar in shape and taste to the red snapper, but can reach a size of about 39 inches (1 m). Average weight of red snapper is 4 ½ to 6 ½ pounds (2 to 3 kg). Snappers are bright red, with an oval-shaped body. The large head has big eyes and  large mouth.

Origin and occurrence: 

Red snapper is caught usually from North Carolina to Florida and in the Gulf of Mexico.

Quality characteristics: 

Most of the snappers are of excellent quality and valued  most by restaurants and gourmets. Red snapper flesh is white, lean and moist with few bones.

Usage: 

Snapper is sold whole or filleted. It can be broiled, baked, steamed or poached.

Other Saltwater Fish 

Dolphin Fish / Mahi-Mahi

Mahi-mahi is the Hawaiian name for the dolphin fish. It is not related to the mammal dolphins.

Description: 

Mahi-mahi are fast swimmers. The body is long and slender, with a dorsal fin running the length of the back to the forked tail. It is turquoise blue with orange pectoral fins. It ranges in weight from 

5 to 65 pounds (2.2 to 29.5 kg). Market size is usually 25 pounds (11.4 kg).

Origin and occurrence: 

It is found in warm waters worldwide and caught on the Pacific coast from Baja to Oregon.

Quality characteristics: 

Mahi-mahi is firm and moderately oily, with meat-like texture.

Usage: 

Mahi-mahi is marketed as steaks or fillets; rarely whole. Any dark meat  should be removed  due to its strong oily flavor. The skin is tough and inedible. Mahi-mahi can be prepared by all cooking methods, but it is best grilled or broiled.

Grouper
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Groupers are part of the sea bass family. Fifty different types are found off the Florida coast. The most commonly available is red grouper.

Description: 

Groupers are brown, gray, red or black patterned fish with big heads and large mouths. 

Origin and occurrence: 

They are found from the Carolinas to the Florida Keys, off the Bahamas and in the Caribbean.

Quality characteristics: 

Grouper has lean, firm, white, moist flesh. It is very similar to bass in flavor and texture. 

Usage:

The skin is removed before cooking. Small fish can be cooked whole or filleted. Large grouper is sold in chunks or as steaks. It can be prepared in all possible ways. It is excellent broiled or cooked with sauces.

Pompano Fish 
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Description:

It has small, slender body with a silvery bluish green back and silvery sides. Pompano weighs about 1 to 4 pounds (0.5 to 1.8 kg).

Origin and occurrence: 

A member of the jack family, pompanos are found from Chesapeake Bay to the Caribbean. They are most abundant in the Gulf of Mexico. The Pacific pompano is a member of the butterfish family. 

Quality characteristics:  

Considered the finest saltwater eating fish, pompano flesh is white, slightly fatty, moist and fine textured. 

Usage:

Whole or filleted, it is often broiled or baked in parchment paper (en papillote).

Tilefish 

Description: 

Tilefish are large, greenish gray fish with yellow spots. The anal fin and tail are pink to purple in tone. The body is very stout and can weigh up to 50 pounds (22.7 kg).

Origin and occurrence: 

Tilefish is found along the continental shelf from Nova Scotia to southern Florida. It is also caught in the Gulf of Mexico. As a bottom fish, it likes water temperatures of 45ºF to 53ºF (5ºC to 8ºC). Tilefish feeds on crabs, mollusk and sea cucumber.

Quality characteristics: 

Tilefish flesh is low in fat, tender but firm, and white with a pink hue. Its taste is described as  similar to lobster. 

Usage:

Tilefish is available fresh or frozen and as steaks or fillets. Atlantic tilefish is reasonably priced. The fish can be prepared in many ways. It is excellent in chowders and grilled.

Miscellaneous Saltwater Fish

Butterfish – A small, fatty fish  that is usually sold whole;  it is excellent smoked. 
Cobia – A fast swimmer caught usually off the south Florida coast and in the Gulf of Mexico. Its white flesh is very firm, moist and delicious. It can be sautéed, baked, broiled or braised.
Sheepshead  
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Two types are available, one from south of Chesapeake Bay and the other from the southern California coast. Although they are different species, they taste similar. Their flesh is white, firm and mild. 
Triggerfish – It is a warm-water fish that lives near reefs and feeds on crustaceans and mollusks. Its flesh is sweet and firm and can be prepared in many ways. It is excellent grilled.
Freshwater Fish

Today,  fishes  are difficult to sustain  in their natural habitats  as their spawning grounds have either been polluted or destroyed. Fish breeding stations and farms are helpful in increasing the number of fish.

Consistently enforced waste–water controls will improve water quality and protect the natural habitats of lakes and rivers; thus, restoring the fish population. The major source of inland lakes pollution  is the runoff from agricultural fertilizers. Fertilizer causes algae and other water plants that  would, later on, flourish and take over the lakes. In these waters, whitefish can only survive  under fish–farming conditions.

Freshwater fish lives in streams and lakes. Included in this category is  anadromous fish, which spawns  in freshwater.  Although dams restrict access to many rivers.  fish ladders have been installed to assist the spawning fish. Also, stocking has  widely increased the natural range of many freshwater fishes in European as well as American waters. 

Common Freshwater Fish

Eel Family
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Freshwater Eel – Two types are of culinary importance: the European eel and the American river eel. A related species is the Moray eel.
Description:  

The body is snakelike with  thick, slimy skin covered with tiny oval scales. The dorsal fin is continuous and connects with the tail.

Origin and occurrence: 

The young eel leaves the sea and migrates to rivers and lakes, where it lives for four to ten years before returning to the ocean to spawn. The European river eel heads for the Sargasso Sea, a journey of approximately 3,500 nautical miles. The migration can take about a year and a half. Eels die after spawning. 

Carried by the Gulf Stream, the spawn drifts east for three years towards the European coast. When they reached a length of 4 to 6 inches (10 to 15 cm), the eel enters river deltas and starts moving upstream. Males often stay in the brackish waters at the mouth of the river. 

Even though many rivers have dams, the tiny eels are almost everywhere because they have been seeded into them. Eels are very tenacious and very adaptable and can even “wander” across land to reach other waters, as long as the weather conditions are damp. They eat worms, insect larvae, small crabs and frogs.

Quality characteristics: Eels are oily (25 percent) and rather hard to digest. Eels from ponds often have an unpleasant taste and should be kept in  fish tank with flowing fresh water for several days. Eels are skinned before cooking. They are sold  in the market live or smoked.

Perch Family

European Perch
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Description: 

Perch has  somewhat high-backed body, a blunt head with a wide mouth and pointed gill covers. The dorsal fins have large, spiny rays.

Origin and occurrence: 

European perch lives in both still and moving waters at elevations of up to 3,000 feet. They feed on spawn and small fish. River perch usually grows up to 5 to 6 inches (12 to 15 cm) long, never longer than 15 inches (40 cm), with a maximum weight of 2.2 pounds (1 kg).

Quality characteristics: 

Perch is one of the best–tasting freshwater fishes with firm, white flesh that is very lean.

Pikeperch 
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Description: 

Pikeperch has a long, pike-like body with  small, pointed head and wide mouth. The gill cover has a sharp barb. This fish is known in Hungary and Austria as fogosch.  It grows to an average of 16 inches (40 cm) in length, but never beyond 27 inches (70 cm),  weighs about 2 ¼ to 3 ¼ pounds (1 to 1.5 kg).

Origin and occurrence:  

Pikeperch is  found in central and eastern Europe.  It prefers large rivers, huge dams and lakes with gravel bottoms. Stocking has increased the number of pikeperch in northern Europe. It feeds on small fish.

Quality characteristics: 

It has white, tender flesh with an excellent taste similar to pike. 

Tilapia Perch

Description: 

Tilapias have laterally flat bodies that range from 4 to 12 inches (10 to 30 cm) in length. 

Origin and occurrence: 

Native to Africa, tilapias have become more available on menus around the world as a result of aquaculture. They have become important commercial fish in Israel, Southeast Asia, and South America, in which they are cultivated on fish farms and exported. They feed on insect larvae, crustaceans, young fish and worms.

Quality characteristics: 

Available fresh or smoked, tilapias have a very tasty flesh.

Yellow Perch 

Description: 

The yellow perch is similar to the European perch, but somewhat smaller. The average market size is 6 inches (15 cm); weighs  about 7.5 oz (220 g), although they can grow up to 4.5 pounds (2 kg).

Origin and occurrence: 

The yellow perch is native to North American rivers and streams, east of the Rocky Mountains. It feeds on a variety of insects, invertebrates and small fish.

Quality characteristics: 

A favorite among anglers because of its delicious flavor, yellow perch has firm, white flesh that is low in fat.

Pike
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Description: 

The most identifiable feature of the pike is its duck–billed head. The short dorsal and anal fins are set far down on the back. One–year–old pikes are light green; they are also called grass pikes in Europe. The average length of a pike is 16 to 28 inches (40 to 70 cm). It can reach a maximum length of 59 inches (150 cm). Preferred weight is 2.2 to 6 ½ pounds (1 to 3 kg), though it can grow as large as 77 pounds (35 kg).

Origin and occurrence: 

Pikes live in lakes and rivers in milder regions of Europe, Asia and North America. Pikes can be found in mountain waters up to 4,500 feet (1,500 m). It does not leave its territory and prefers clear waters with gravelly bottoms. It feeds on small fish and even on its own kind. 

Quality characteristics: 

It has firm, lean, white flesh that is very tasty,  but full of bones. It is excellent in fish farces (forcemeats) and deep-fried.

Grayling
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Description: 

The body is somewhat stretched, with  noticeably high dorsal fin and  adipose fin.  Grayling has  small head with large eyes and  small mouth.

Origin and occurrence: 

Grayling lives in quick–moving, clear waters. They are plentiful in the Rhine before it enters Lake Constance, and in the rivers Aare, Reuss, Limmat and Doubs. Grayling is a sport fish in the United States and  found in the upper Mississippi basin, Montana and Alaska.

Quality characteristics: 

Its firm, lean, white flesh has an aroma and taste resembling to thyme; hence, its Latin name is Thymallus. They can be pan-fried, steamed, poached and grilled.

Whitefish
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Listing the different types of whitefish is extraordinarily difficult as many regional varieties have already evolved. Generally, two distinctions can be made between the floaters (deep, open-water fish) and the bottom dwellers. In Europe, they are categorized by size as  large, medium, small, midget whitefish. In the United States, only the lake whitefish, mountain whitefish, and round whitefish are caught. 

Description: 

Some whitefish are anadromous (migrate to the ocean),  while others are non–migratory fish. Whitefish are slim, silver fish with slightly flattened sides. The scales are larger than those of char or trout. They have an adipose fin and deeply notched caudal fin (tail). Market size is 8 to 24 inches (20 to 60 cm).

Origin and occurrence: 

All lakes in central Europe contain whitefish, but they are  also  found in lower mountain lakes. They feed primarily on tiny crustaceans and aquatic insects.

Quality characteristics: 

The white, tasty, but slightly dry flesh has a tendency to fall apart during cooking. Whitefish should be consumed as fresh as possible. It does not freeze well. 

Salmon Family 

To the salmon family belong the salmon, trout, char, grayling, whitefish and Danube salmon (called Huche in German). All have elongated bodies with flattened sides covered with many small scales. The wide mouth is studded with sharp teeth. 

Members of the salmon family always have a small adipose fin between the dorsal fin and the caudal fin. All fish in this family prefer cold, oxygen–rich waters and spawn in the spring, fall or winter, depending on the climate. The migrating types live for long periods in the ocean but spawn in fresh water. The others never leave their rivers and lakes and  considered non–migratory. All members of the salmon family have great economic value due to the superior quality of their flesh.

Lake Char 
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Char was introduced into European waters from North America at the end of the nineteenth century. Char has various colors. The migrating types have many sub- and miniature species. Some variations exist in the stationary lake populations. Chars are often farm–raised in the mountain lakes. They live in cold, oxygen-rich waters. They can grow to a length of about 24 inches (60 cm) and weigh about 6 ½ pounds (3 kg). Char has very tasty, tender, salmon-pink flesh.

Brook Char

Brook char, a native of the cold waters of North America, is now at home in many European rivers. Char needs  clean, clear water to survive. Offspring from mating char and trout is called tigerfish. The less habitat–sensitive, more prolific rainbow trout is pushing brook char out of many waters; reason why  more char today is already a result of aquaculture.

Salmon 

Atlantic Salmon
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Description: 

Salmon has  long, slim body  with small heads  and pointed mouth. Immature wild salmon has  dark round spots on the head and silvery sides.

Under normal conditions, salmon swims far upriver to spawn. Up there,  its skin thickens and becomes tough with red and black spots. The color of the male underbelly turns red and a sharp barbell forms on the lower  jaw, which shrivels after spawning. Spawning occurs from November to February. After one to five years (depending on location) in freshwater, the young salmon migrates to the ocean and feeds on fish and crustaceans.  Its flavor and pink color are attributable to its crustacean diets. Salmon gains weight very rapidly in the ocean. Their average weight is 6 ¼ to 8 ½ pounds (3 to 4 kg). But salmons of about  5 feet (1.5 m) in length weighing about 77 pounds (35 kg) have been caught. 

Origin and occurrence: 

Wild salmons are found in the waters off Iceland, Norway, Sweden, Denmark (Bornholm), Scotland and Ireland. Pollution and  obstruction of spawning grounds have greatly reduced the population of wild European salmon in some areas like the Rhine, which eliminated  it completely.

Quality characteristics: 

The flesh of the Bornholm salmon is light pink, almost white, while flesh of other types is almost red. The flesh is firm and very tasty, with a fat content of 11 percent.

Atlantic Farm-Raised Salmon 

Description: 

The Atlantic Salmon has a natural tendency to remain in freshwater for 2 to 4 years before they transfer to a saltwater environment.  The saltwater environment has more food available, which enables salmon to grow very quickly.

This natural tendency is  key to success in farm-raising Atlantic salmon.  It is extremely important to shorten salmon’s stay in freshwater and hasten the transfer of the young salmon to the saltwater environment.

This is accomplished by increasing the light intensity, the length of day light and the water temperature  that artificially shorten the season.   This way, it is possible to raise salmon for the market in just 1 to 2 years.

Origin and occurrence: 

The major producers of farm-raised salmon are Norway, Scotland, Ireland and Canada.

Quality characteristics: 

Farm-raised salmon is fed mostly with prepared feed meal made from a mixture of fish and shrimp  with natural plant materials. This  modern feeding method allows the flavor, color and fat content to be predictably controlled; thus, producing salmon of reliable quality and constant availability. The flesh of farm-raised salmon is softer and has  higher fat content than wild salmon. Farm-raised salmon is available in the market freshly killed, graded and packed on ice in styrofoam packing, as well as in fillets, smoked or marinated (gravlax), which may be whole or pre-sliced. 

Pacific Salmon

Description: 

Pacific salmon  is larger than Atlantic salmon, with much larger anal fins. Pacific salmon migrates up rivers that flow into the northern Pacific and the Arctic oceans. Varieties of Pacific salmon include:

· Chinook or King salmon (Salmon Royale) - The Chinook salmon is the largest and tastiest of the Pacific salmons.
· Coho or Silver salmon (Saumon Argente) - From a culinary point of view, the Coho is the second-best Pacific salmon. Approximately 30 million Coho salmons are farm-raised yearly. Coho is pond-raised in Europe.    

· Humpback salmon (Saumon Rose) - This the smallest Pacific salmon with an average weight of 4 ¼ pounds (2 kg).
· Siberian salmon (Saumon Keta) - The roe of this salmon is the source of keta caviar.
· Red or Sockeye salmon (Saumon Rouge) - This variety is usually canned or exported frozen to Japan for sushi.
Trout 

Trout differs from salmon in that it has rounder bodies and blunter head. Trout is the most commonly served freshwater fish due to  intensive fish farming, as well as its  excellent quality. Despite its  ubiquity, trout remains a popular menu item as it is  available fresh or frozen. All trout varieties have firm, basically tasty flesh. They taste best when  prepared freshly killed. 

Brook Trout
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Description: 

This non–migratory trout is a smaller version of the lake trout and  valued  mostly by sport fishermen.

Origin and occurrence: 

Brook trout prefers to live in cool, oxygen-rich running waters with plenty of hiding places. Trout feeds on insect eggs, crayfish and flying insects (jumping to catch them). Older trout  also feeds on small fish. It reaches a length of 16 inches (40 cm) and weighs close to 6 ¼ pounds (3 kg). The average size is 10 inches (25 cm) and the average weight is 11 ounces (300 g).

Quality characteristics: 

The flesh is white to salmon-pink.

Lake Trout 
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Description: 

Lake trout is a migrating fish that lives in the large deep lakes of middle and northern Europe. Spawning takes place in tributary rivers and in gravel pits of the lakes. It is a fish of only regional culinary importance (example, “Rheinlake”).

Rainbow Trout 
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Description: 

Rainbow trout has  long, slim body with slightly flattened sides. The head is blunt and the dorsal, adipose, and tail fins are covered with small black dots.  It feeds on insects and small fish. Rainbows can grow up to 28 inches (70 cm) long and weigh 15 pounds (7 kg).  Beautifully colored rainbow trout is especially  from North America. 

Origin and occurrence: 

Since 1880 when  introduced to Europe from North America, two types of rainbow trout have populated the European waters: the migrating rainbow, which lives in coastal waters and the non-migratory type, which stays in freshwater streams. In rivers and brooks, rainbow trout unfortunately often displaces the less robust char. 

Quality characteristics: 

The rainbow is well suited to fish farming, since it is a voracious feeder and resistant to disease. The composition of feed can positively influence the taste of the flesh. Farm-raised rainbow trout is often served whole.

Salmon Trout

Truite Saumonee in the market is actually a rainbow trout, and should not be confused with the true sea trout or steelhead (salmon) trout. To produce farm-raised salmon trout, rainbow trout should be fed shrimp and carotene, which cause the flesh to change from white to salmon pink within 14 days. This rainbow trout  is then sold as salmon trout.

Sea Trout 

Description: 

Sea trout is a migrating trout that can be found from the White Sea to the coast of Northern Spain. Along the Atlantic coast of North America, sea trout is known as silver or spotted trout. Sea trout spawn from December to March. The young sea trout stays in fresh water up to five years  as they reach a length of 6 to 10 inches (15 to 25 cm). Sea trout is farm-raised in Norway.

Cod Family

Burbot 
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Description: 

Burbot is the only member of the cod family that lives in freshwater.  The long, tubular body is somewhat pinched near the tail; it has tiny scales.  The wide, long head has three barbels.  The second dorsal fin and the pectoral fin are very long, similar to that  of an eel, which is why it is called Aalrutte in German.  It  grows to about 50” long and weighs about 1 pound.

Origin and occurrence: 

Burbot is  found in cool running waters in the mountain regions,  at the elevations of up to 3,500 feet (1,200 m).   It is also found in deep lakes in North America.  It  feeds on bottom feeders, fish eggs and small fish.

Quality characteristics: 

It has white, very tender and flavorful flesh.  The burbot has few scales, but has tough skin; thus,  it is usually skinned.  Its extra large liver is considered a delicacy, but caution should be exercised  as the liver is often full of parasites.

Sturgeon
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Description:

Sturgeon  is anadromous and it is found only in the northern hemisphere.  The body is shaped like a shark and  covered with five rows of bony scutes.  The caudal fin has a larger top flap.  The small toothless mouth with four anterior barbels can be extended like a snout.   Sturgeon leaves the ocean and swims upstream to spawn in rivers.  After two years, the young fish returns to the ocean.  

Varieties include:

· Beluga – grand sturgeon: length 80 to 100 inches (200 to 250cm)
· Sturgeon – sturgeon: length 40 to 60 inches (100 to 150cm)
· Sevruga – sevruga: length 52 to 56 inches (130 to 140cm)
· Lake sturgeon (non-migratory) – starlet: length up to 40 inches (100cm)
· Ostera – oscetre: length 56 to 64 inches (140 to 160cm)
Origin and occurrence:

Sturgeon  is found in the Black and Caspian seas and in the Sea of Azov.  The lake sturgeon can be found only in large river deltas near the ocean and in large lakes.  In the United States, sturgeon  is caught in the Pacific Northwest and along the southern Atlantic coast.  Sturgeon  is of great economic importance because of its  very tasty flesh.  In Russia, sturgeon  is stocked in large dams and  raised in farms. 

Quality characteristics: 

The flesh of smaller sturgeons is very tasty; and so, market demand is hardly met.  Smoked sturgeon is much appreciated.  The bladder (isinglass) of the beluga sturgeon is used to clarify wine.  The roe of sturgeons is the true caviar.

Caviar 

Description:

Caviar is the prepared and salted roe of sturgeon.  True caviar is extracted from four types of sturgeon.  The only two countries that produce caviar are Russia and Iran.  Good caviar is  taken from living females.  In order to extract the roe, the fish is killed with a gill slash and bled.  The roe is gently pushed by hand through a hemp sieve to remove any extraneous cells and, then  salted lightly  in about ten minutes, from the removal of the roe to its packaging.  The ideal packaging for fresh caviar is still lined cans with  inverted lid, which contains about 4lbs (1.8kg).  The lid is used to extract excessive brine.  The can is vacuum–sealed and tied with  wide rubber ring.  The unopened can preserves the caviar at top quality for up to one year.  From this large can, smaller amounts are repackaged.

Caviar is a highly sensitive product and should be stored at a constant temperature of 28°F to 32°F (-2°C to 0°C).  If stored at even 25°F (-4°C), the taste and consistency will change dramatically.  Today, modern refrigeration and transportation methods make it possible to have fresh caviar available anywhere in the world.

Quality characteristics:

· Beluga: is the best and most expensive caviar with large eggs (3.5mm); it is also the coarsest caviar.  The color is dark gray.  Extraction yields 37 to 44 lbs (17 to 20 kg) per fish.
· Osetra: is the favorite among caviar lovers.  The eggs are smaller with  stronger membrane and  less perishable.  The taste is nutty and distinctly different from other caviars.  The color is yellowish to light brown.  Extraction yields 6 ½ to 15 lbs (3 to 7 kg) per fish.
· Sevruga: comes from the smallest of sturgeons.  The eggs are tender and very perishable with a distinct spicy aroma.  The color is medium to steel gray.  Extraction yields about 2 to 6½ lbs (1 to 3kg) per fish.
· Sterlet: small golden caviar that is rarely available.
· Malossol: a term used to describe Russian caviar, which means “little salt” in Russian (about 3 to 4 percent only).  The eggs of any caviar should be clear, dry, full and of the same size, shape and color.  The taste should be mild, without salty or bitter flavor.
Storage: 

When possible, fresh caviar should be stored on ice at 28°F to 32°F (-2°C to 0°C). Keep pasteurized caviar refrigerated.

Usage:

The value of caviar is relative to the price and it is better defined by its symbolic value.  Caviar should not come in contact with silver or stainless steel utensils, as oxidation of the silver can cause caviar to have a fishy taste.  Neutral materials such as bone, mother-of-pearl, tortoiseshell and wood should be used in serving.  Caviar is always served chilled, and whenever possible, on a block of ice.  Chopped onion and too much lemon juice can spoil the delicate flavor.

In addition to true caviar, a few food quality substitutes are available:

· Keta caviar: (salmon or red caviar) – is prepared from the roe of chum salmon (Siberian salmon) from the Northern Pacific.  The eggs are large and naturally salmon pink in color.
· Trout caviar – the prepared roe from large trout is of the same quality as salmon roe.   It is best tasting when  fresh and only lightly salted.
· Lumpfish caviar – the lowest priced substitute caviar extracted from lumpfish.  It is dyed red or black and  very salty.  In the United States, domestic caviar is available from farm-raised sturgeon.
Carp Family

Fish types belonging to the carp family are probably the most varied of all fish types.  They are very bony.  Two fish types in this family are served in restaurants, the carp and chub sucker (tench).  However, the flesh of all fish belonging to the carp family is very tasty and could find a place in family restaurants.

Barbel

Description: 

Barbel can be identified by the elongated mouth with four barbells on the upper lip.  It grows to about 30 inches (80cm) and weighs up to 17 pounds (8kg).

Origin and occurrence: 

This slim fish lives in large schools in clear running waters with gravelly bottoms.  It feeds on small bottom dwellers and spawn.

Quality Characteristics: 

Gourmets value barbell as a delicious table fish. Caution is necessary during spawning times as the roe can be poisonous.

Bream carp

Description: 

This carp has a very high back, but flattened sides.

Origin and occurrence: 

Bream carp prefers the lakes rich in food with very slow–moving waters.  Bream carp feeds on small bottom dwellers.

Quality characteristics: 

The flesh has many bones, some quite large.  It is best cut into strips and deep-fried.

Wild Carp
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Description: 

Carp originated in Asia.  The ancient Chinese cultivated carp  in ponds.  The Romans brought the carp to Italy, and from the 13th to 15th century, carp was raised in ponds all over Europe.  It was introduced to North America from Europe.  

Carp can be identified by its 2 barbels, one short and one long, on each side of its mouth.  The other varieties are identified by their distinctive scales.  Wild Carp has even scales.  Mirror carp has few irregularly placed, large mirror-like scales.  Leather carp has no or very few scales but a tough, leather-like skin.

Origin and occurrence: 

Carp are found in warm, slowly-moving or still waters with muddy bottom creatures and plants.  A carp in the wild can live to 40 years of age, grow to about 39 inches (1m) in length, and weigh to about 89 lbs (40kg).

Quality characteristics: 

The tasty, oily flesh has many bones.  Carp tastes best in winter.  To remove possible muddy taste, carp is  often kept in moving fresh water for several days before killing. For culinary purposes, farm–raised 3-year-old carp that are about 12 inches (30cm) long and weigh about 2.5 to 4 lbs (1 to 2kg) are the tastiest.

Chub Sucker / Tench
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Description: 

With a strong body, small eyes,  small mouth and slimy skin, the chub sucker is similar to the carp.  It prefers the dark and swims alone.   It grows to about 24 inches (60cm) in length and can weigh up to 15lbs (7kg).  Market size is about 10 to 12 inches (25 to 30cm) and 1 ¼ to almost 2 pounds (600 to 800gm).
Origin and occurrence: 

Chub suckers live in still or very slow-moving waters with many plants and a muddy bottom, in which they bury themselves during the winter.  Chub suckers can be farm-raised.  They feed on small bottom dwellers and plankton.

Quality characteristics: 

It has tasty, soft and somewhat fatty flesh.  Before killing chub suckers, it is best to keep them in clear running water for a few days.

Roach
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Description: 

The body usually has  high back and flattened sides; a small mouth and large red eyes.  Some roach types are migratory.

Origin and occurrence: 

The roach lives in still and moving waters and feeds on small animals and plants.  It grows up to 12 inches (30cm) long and weighs about 9ounces (250gm).

Quality characteristics: 

The flesh contains many very fine bones and should be filleted and slashed several times in order to cut the remaining bones into small pieces.  Marinating the fish  can soften the bones and make it  more enjoyable to eat.

Sheatfish

Catfish
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Description:

The catfish has  slim body free of scales, with the sides slightly tapered near the tail.  It has a wide head with eight barbells: two very long ones on the upper jaw, four shorter ones on the lower jaw, and two short ones anterior to the nose.  It also has an adipose fin like the salmon’s.

Origin and occurrence: 

Catfish is originally from North America   and successfully farmed in the United States.  Very robust, catfish is now also farmed in Europe.  However, their population often overwhelms other table fishes in a body of water.

Sheatfish
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Description: 

This European catfish has a tubular body with slightly flattened sides and a wide head.  There are two barbells on the upper jaw and four barbells on the lower jaw.  Color changes with age and location.  Sheatfish can grow to a length of 10ft (3m) and weigh as much as 330 lbs. (150kg).

Origin and occurrence: 

Sheatfish  is found in large, warm middle European rivers and lakes with muddy bottoms.  It  feeds on all kinds of fish and frogs and even attacks water birds.  Sheatfish  is very destructive to other popular table fishes.  It stops eating during winter.

Quality characteristics: 

Sheatfish weighing about 6 ½ lbs (3 kg)  is used as table fish. Sheatfish has  no scales and usually skinned.  Its almost boneless flesh is white and somewhat fatty (11%).

Crustaceans, Mollusks, Cephalopods, Echinoderms 

Crustaceans 

Introduction 

Crustaceans are spineless animals covered with horny shells. The various body parts are connected by soft joints.  Since the hard shell cannot stretch, the animals regularly molt to accommodate growth. The shell color depends on the presence of various pigments. The red pigmentation is immune to heat, but can be dissolved in fat. 

All crustaceans have five pairs of legs; the front pair usually terminates in claws. Also typical are long antennae (crabs are an exception). 

Crustaceans  have  high protein content,  but they also  have a very high fat content (cholesterol) of 150 mg per 100 g.

Purchasing of Crustaceans 

Crustaceans can be found in fresh and salt water, and the best season to purchase them is during the months ending with the letter “R” (October – December).

Crustaceans are highly perishable and; therefore, it is very important to understand the purchasing qualities of the following crustaceans in their market forms:  

Live crustaceans 

It is best to buy them alive. They should have  fresh smell (no odor). They should have  lustrous, fresh look. Their eyes should be black and glossy, not dull or pale.

When holding them, they should be very active and the tail should curl.   

Cook Crustaceans 

Fresh cooked crustaceans should have a fresh smell (no odor) and the tail should  curl. When cooked dead,  the tail  does not curl anymore.

Frozen Crustaceans  

Fresh frozen crustaceans should have a fresh smell (no odor) when defrosted and the tail should  curl.  

Overall, the freshness of crustaceans can be best gauged by their smell; therefore, they should not  have any bad smell of taint or ammonia.  Crustaceans should be intact without any missing limps or damaged carcass. Live and fresh crustaceans  show strong reaction when handled. 

Live crustaceans are packed in porous containers, placed on damp wood shavings or seaweed and  shipped via express mail. They cannot be shipped on ice in reference to  the existing animal rights laws. 

Note: Crabs, rock lobsters, etc. should be free of mud when purchased. 

Purchasing Forms of Crustaceans 

 Rock lobster tail or yabbies are commonly purchased fresh frozen. 

Crabs can be purchased alive, fresh, frozen or cooked. 

Prawns can be purchased alive, fresh, frozen uncooked, frozen uncooked and shelled, and frozen cooked. Prawns should not show any dark discoloration around the gut area. Cooked prawns should have firm flesh and the shell should be hard. In all purchase categories of prawns, they should always have  fresh smell and the shell should not be  sticky.  

If you purchase frozen shellfish, it should be frozen solid at – 18ºC and  does not show indication of dryness or discoloration, otherwise the shellfish has already been defrosted and frozen again. It can also be a sign of freezer burns. 

Receiving of Crustaceans 

Crustaceans are received following the same basic HACCP rules as mentioned under the topic on receiving of fish.  

However, it is important that they are absolutely fresh  with an absolutely fresh smell. They  must be intact and do not show  missing lips or damaged carcasses. Live crustaceans  must have bright eyes and be very active when handled.  

Frozen crustaceans must be received at – 18 ºC, in puncture-proof plastic and do not show any liquid in the plastic. 
Since crustaceans are extremely perishable, it is therefore important not to leave them in the receiving area for more than 20 minutes. 

Storage of Crustaceans 

Prolonged storage of cooked and raw crustaceans should be avoided at all cost because of the danger of spoilage, which could lead to severe food poisoning  when eaten.

Fresh and live crustaceans should be cooked as soon as possible after purchase to keep their quality intact.   In fact, as soon as live shellfish dies  its quality deteriorates rapidly.

Live Crustaceans 

The ideal storage space for live crustaceans is in a salt water or fresh water tank. When keeping them in water tank, it is important to keep the water at the right temperature. However, if such an infrastructure is not available, they  can also be stored in their original packaging container in the refrigerator. 

Live crustaceans, when in captivity, do not  eat and  they start to deteriorate and die eventually. 

Fresh Crustaceans 

A good way to store fresh crustaceans is to place them in airtight containers or plastics in a large tray and cover them with ice.  It is recommended to store them in  perforated container, which should be sitting inside another container so that the run–off can be collected.

Fresh Cooked Crustaceans 

Fresh cooked crustaceans should not be kept for more than 2–3 days in the refrigerator. 

Frozen Crustaceans 

In freezing crustaceans, follow the basic freezer rules as mentioned under the topic on freezing of fish. 

Lobsters, Crabs, Yabbies, Etc.

These crustaceans do not need to be cleaned prior to freezing.  They can be frozen cooked or raw.  Wrap each variety separately in freezer bags.  It is important to remove all the air to prevent drying out of the shellfish and ice forming inside the bag.

Prawns 

It is most important to freeze prawns straight away.

Prawns can be frozen raw or cooked.  For the best freezing results, leave the shell and the head  on as they  act as insulator that prevents prawns from drying out during freezing.  Place the prawn in a freezer-proof container of a size in keeping with the amount you wish to freeze, 1-kg lot.  Fill the container ¾ full and cover with fresh water.  Seal it with a lid, add  label and date.

Whole prawns come frozen, cooked or uncooked, enabling you to use them as you go.

Defrosting

Do not defrost crustaceans in water (warm or cold)  since the water will be absorbed into the carcass and eventually into the flesh, which would affect  its flavor and texture.

Thaw in the refrigerator below 4°C, not at room temperature.  At room temperature, surfaces will defrost at a faster rate, leaving the core still frozen.  This will provide bacteria with suitable conditions for growth.  Temperatures anywhere between 5 – 60°C encourage bacterial growth. 

Handle the frozen products as little as possible and with special care. Never refreeze crustaceans as it increases the risk of bacterial contamination that would cause  food poisoning.

Processing of Crustaceans 

Killing of Crustaceans

Dropping live crustaceans into boiling water is an unnecessarily cruel practice and, from a culinary point of view, does not give the best meat.  It is best to kill them first.

A humane way to kill a lobster is to put it first into the deep freeze for half an hour to an hour, it will  slow down its metabolism and  becomes extremely sluggish.

When live crustaceans are killed alive by splitting them lengths wise, for preparations like lobster termidor, split the head part  as fast as possible with a pointed knife. This is the most efficient way to kill them as the nerve system is located in the head. 
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Cooking of Crustaceans  

To cook  crustaceans, plunge  them head first into boiling court bouillon.

If you are cooking whole crustaceans such as rock lobsters, prawns, bugs and yabbies, they require washing prior to cooking.

Lobsters and Crayfish

After chilling in the freezer or salt water/ice slurry, drop the lobster into boiling water or kill it with a cleaver knife.

Since lobsters have a rather diffused nervous system than a compact brain in the head, they should be split from head to tail by a single blow using  a cleaver or a large, sharp-pointed knife.

They can also be drowned in fresh water.  Again, chilling first means less stress for the animal.

For cookery methods such as sautéing, deep-frying or grilling, in which  only the flesh of the crustacean is required, it is necessary to remove the shell and de-vein the meat.

Large rock lobsters are split in half, lengthwise and the flesh is removed and cut as needed.  If the shell  is needed or used for serving the meat, it should be  washed out.  If the shell is not  cooked, place it in the oven or cook in boiling water.

Small rock lobsters are prepared (after immersion in salt water/ice slurry for 20 minutes) by separating the tail from the body.  The flesh is removed from the tail in one piece by cutting around the outer edge of the ribbed under the shell. The shell is then lifted  up to expose the flesh, which is then removed for  cleaning and preparation. This method can also be applied to bugs, marrons and yabbies, spiny lobsters and lobster.
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Crabs

Crabs are prepared after chilling or immersion in salt water/ice slurry. Quickly remove  the shell from the body, discard the feathery fills and  internal organs and then wash  the body out.  Use as required.  If there are any claws, they can be cracked open and remove the flesh. 

Prawns

To de-vein a raw prawn, remove the head, legs and shell.  The tail is often left on for  an improved presentation.  Lay the prawn flat on a board and slice along the back with a small knife.  Strip out the vein completely.

Cooking Methods for Crustaceans 

There are numerous varieties of crustaceans, but only a few of them are of culinary importance and most of them live in the salt water. 

Crustaceans are nutritionally important as they contain large amounts of protein and minerals. However, many of them are high in cholesterol and  dangerous for certain customers as they can provoke allergies. 

Crustaceans should be prepared as soon as possible; since when they are killed, they have to be kept refrigerated. Dead crustaceans develop high levels of bacteria very quickly and their toxins are not destroyed through cooking. 

Crustaceans are like fish; they can be served for cold and hot food preparations. When cooking, apply the same cooking methods. The most common cooking methods for crustaceans are: 

· Poaching 

· In floating stock (mainly for cold preparations)

· Shallow liquid (mainly for warm preparations with sauce) 

· Steaming 

· Sautéing 

· Grilling 

· Deep fat frying 

· Baking/gratinating 

Poaching in Floating Stock (Court Bouillon) 

When poaching crustaceans in floating stock, apply the same method as for poaching of fish in floating stock. The crustaceans can be poached in their shell or without the shell. After poaching, they are cooled downed in the stock, which helps further to infuse flavor and prevent crustaceans from drying out. 

Poaching in Shallow Liquid (Fish Stock/Fish Fumet) 

When poaching crustaceans in shallow stock,  apply the same cooking method as for poaching fish in shallow stock. As for poaching fish in  shallow liquid, the objective is to create a sauce from the stock. 

Steaming 

When steaming crustaceans, apply the same approach as when steaming fish. This method is more often used for steamed crabs and shrimps. 

Sautéing 

Sautéing of crustaceans slightly varies from the method of sautéing fish. Generally shelled and de-veined, whole or portioned crustaceans are marinated and sautéed in hot oil, without really giving color to the flesh. 

Methods: 

· Season prawns just before cooking. 

· Heat oil in sautéing pan. 

· Add the prawns, sauté briefly until cooked to ¾. 

· Remove the prawns from the pan and keep warm.

· Remove excess oil. 

· Deglaze drippings with white wine or vermouth and reduce.

· Add the fish fumet and reduce until right taste is achieved.

· Strain liquid.

· Add fresh cream and simmer to the right consistency. 

· Add prawns and heat them. 

· Plate prawns on hot plate. 

· Monter sauce with butter and pour lightly over the prawns. 

Note: Herbs or spices can be added to the sauce. There is also a culinary preparation called lobster fricassée, which at times is translated as  lobster stew. However, the preparation of  lobster fricassée is not really stewing, but sautéing.

Grilling 

Crustaceans can be grilled with or without the shell. However, it is best to grill smaller crustaceans like prawns in their shell as they cook too quickly and tend to turn dry. But, large lobster tails can be cut into half and  then grilled. 

Deep Fat Frying 

Crustaceans can be deep-fat fried either breaded, in beer batter or with  tempura batter. When deep-fat frying crustaceans, it is best to shell and de-vein them first. Then, they are marinated and seasoned with salt before breading or coating with a batter. 

Gratinating 

For certain crustacean dish,  after sautéing and making a sauce from the drippings, a hollandaise sauce  is incorporated into the sauce and; thereafter, the dish is gratinated. 

Crabs
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Hard Shelled Crab

        Soft Shelled Crabs

Description: 

The crab looks like its body is wedged between two flat bowls. The two front legs have large claws. The back is reddish brown and the bottom shell is yellowish. 

Origin and occurrence: 

Crabs stay in the same locale throughout their life and inhabit sandy or gravelly ocean bottoms in the water from 3 to 165 feet (1 to 50 m) deep. The soft shell crab is a molting blue crab. Crabs feed on mussels and ocean-bottom dwellers. They are harvested when they are about 4 to 15 inches (10 to 40 cm) long.

Quality characteristics: 

The large body contains very little meat; most of the meat is picked from the claws and breast. Crab meat is expensive.  In the United States, it is sold in several grades in order of cost such as the backfin, lump, flake and claw.

King Crab
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Description: 

The shell is covered with long spikes. Only males, which are much larger than the females, are caught. The legs, shell and claws are reddish pink. They are up to 3 feet (1 m) long and weigh from 6 to 22 pounds (3 to 10 kg).

Origin and occurrence: 

The king crabs live in Arctic and Antarctic waters on rocky ocean floors at a depth of about 1,500 to 1,800 feet (500 to 600 m). The king crab loves cold temperatures of 38ºF to 50ºF (3ºC to 10ºC). King crab is harvested in Alaska, Chile and Antarctica.

Quality characteristics: 

King crabs contain large amounts of meat. Almost all meat (claws, legs and tail) is edible. Most popular is the meat from the legs. The frozen meat, packaged under the name” fancy king,” contains about 40 percent leg meat and 60 percent body meat. The preferred canned king crab is from Russia and it is called chatka.
Spider Crab
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Description: 

This crab resembles a spider, with its high rounded body and long legs. The front of the shell sports prickly spines while the top shell is reddish brown. They grow to an average length of 3 to 6 inches (10 to 20 cm) but no more than 10 inches (25 cm).]

Origin and occurrence: 

Spider crabs prefer to live on algae-covered sandy ocean floors or algae-covered rocky outcroppings in depths below 60 feet (20 m). They live along the coast of the Mediterranean to the English Channel, along the European Atlantic coast, and along coastal North Africa. They feed on plants.

Quality characteristics: 

The spider crab has very tasty meat, but yields very small amounts. Only the leg and body meat  is used. 

Freshwater Crayfish
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Description: 

The wide, hard, somewhat rough breast shell is of the same length as the tail. The color varies depending on the habitat, from olive green to gray-black or gray-green. Varieties include the European river crayfish (“noble” crayfish), the American freshwater crayfish, and the pond or marsh crayfish (Galician crayfish). It grows 3 to 5 inches (10 to 15 cm) long and weighs from 3 to 5 ounces (80 to 140 g).

Origin and occurrence: 

The noble crayfish lives in shallow, clean, lime-rich streams, ponds and lakes. Water pollution and diseases have decimated the European river crayfish. In Switzerland, crayfishes are imported from Turkey, Spain and the United States, especially from Mississippi and the eastern states. 

Freshwater crayfish is farm-raised in the United States and available year-round.

Quality characteristics: 

The taste and quality of crayfish meat depends on the purity of the water they inhabit and the food they eat. The meat is juicy, tender and slightly sweet.

Norway Lobster / Dublin Bay Prawn
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Description: 

These saltwater crayfish are called scampi in Italian. They have slim bodies, noticeably thin claws, and a smooth, salmon-colored shell. When cooked,  in contrast to other crustaceans, their color barely changes. They grow to a length of about 4 to 10 inches (10 to 25 cm).

Origin and occurrence:

Scampi live in water depths of 150 to 750 feet (50 to 250 m) on soft ocean floors, in which they can bury themselves during the day. They are nocturnal creatures that grow very slowly. Scampi are harvested in South Africa, Iceland, Norway, Ireland and Scotland.

Quality characteristics: 

The colder the water, the tastier the scampi become. Since  the claws have  no culinary importance, only the tails are sold. The size of scampi tails is given  as to the number of tails per pound. For example, 9/12 means that nine to twelve tails weigh approximately 1 pound, so that each weighs about 1 ¼ to 1 ¾ ounces (35 to 50 g).

Lobster
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Description: 

Lobsters have smooth shells and two claws; the left claw is for cutting and the right claw is for crushing. The claws are banded while  lobsters are transported to prevent them  from attacking each other. The coloring of the top shell varies from strong bluish to blue-green or purplish black, depending on the color of the ocean floor. American and Canadian lobsters can be identified by their orange-colored bellies. They range from 10 to 28 inches (20 to 70 cm) in length and rarely grow beyond 30 inches (75 cm).

Origin and occurrence: 
Lobsters live near algae-covered rocky ledges in depths of 60 to 120 feet (20 to 40 m). Lobsters are solitary nocturnal creatures that love cold waters. Lobsters refused to feed at temperatures of less than 42ºF (5ºC) as they die if water temperature rises to 70ºF (20ºC). American lobster is harvested in Canada and the United States; European lobster comes from Norway, Ireland and Greenland. Live lobster is kept in large holding tanks along the North American coast. Lobsters feed on mussels, dead fish and on their own kind.

Quality characteristics: 

Lobsters are sold live. The tail should be curled and elastic. The much-prized part of the lobster is the coral (ovaries). The most popular market weight for lobster is 11 ounces to 2 pounds (330 to 900 g). Hard-shell lobsters have the most meat for their size.

Spiny Lobster / Rock Lobster
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Description: 

The spiny lobster has very long antennae and a spiky top shell, but no claws. The coloring depends on its habitat. They grow from 10 to 22 inches (25 to 60 cm) long, with a maximum length of 30 inches. Spiny lobsters weighing 1 to 2 pounds (400 to 800 g) are usually preferred. 

Origin and occurrence: 

Spiny lobsters live on rocky ocean ledges in depths of 150 to 450 feet (50 to 150 m). They are solitary creatures that prefer moderate temperatures. Major sources are Ireland, South Africa, Australia, Cuba, Portugal, the Caribbean countries, and countries that border on the Indian Ocean. They fed primarily on mollusks.

Quality characteristics: 

Spiny lobsters are sold live and frozen (tails only). The large tail  should be curled, whether live or cooked. The meat is very tasty, but a little drier than lobster meat. 

Slipper Lobster
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Description: 

Slipper lobsters have flat bodies with broad breast shells that have notched edges. In contrast to spiny lobster with long antennae, slipper lobsters have only very short, broad feelers. They are about 4 to 18 inches (10 to 45 cm) long and can weigh up to 4 pounds (2 kg).

Origin and occurrence: 

Slipper lobsters live in coastal waters with sandy or rocky bottoms. They can also be found near coral reefs in tropical waters. Major suppliers include Australia, Singapore and countries near the Indian Ocean.

Quality characteristics: 

Slipper lobsters are tasty, similar to spiny lobsters in flavor. They are sold frozen, whole or as tails. Their market name is slippers.

Shrimp

Shrimp are classified by size.

· Small – Shrimp

· Large – King Prawn

In the United States, size categories of shrimp are:

· Colossal – 10 per pound
· Jumbo – 11 to 15 per pound
· Extra large – 16 to 20 per pound
· Large – 21 to 30 per pound
· Medium – 31 to 35 per pound
· Small -  36 to 45 per pound
· Miniature – 100 per pound
Shrimp
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Description: 

Shrimp have small, slightly curved bodies with  tapered tail end and very long antennae. Many varieties appear opaque. Their coloring varies, depending on the environment. They grow to about 1 ¼ to 2 inches (3 to 5 cm) in length, but no longer than 2 ½ inches (6 cm).

Origin and occurrence: 

Shrimp are categorized as saltwater, freshwater or tidewater. Saltwater shrimp live near sandy coasts in depths of up to 600 feet. Freshwater and tidewater shrimp are usually farm-raised in rice paddies or tidewater plains. Major exporters include Greenland, Norway, Denmark, Sweden, Turkey, Senegal, Chile and India.

Quality characteristics: 

Cold-water shrimp are of better quality. Europeans prefer deep-water shrimp from northern countries. The meat is very tasty, but very perishable. And so, they  are immediately cooked and frozen aboard fishing vessels. Top quality shrimp are juicy, clean, peeled and de-veined.

Prawn
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Description: 

Prawns have small, slightly curved bodies with  tapered tail end and very long antennae. The color varies, depending on the place of origin. They grow to a length of about 2 ¼ to 3 inches (6 to 10 cm) with  maximum length of 6 inches (15 cm).

Origin and occurrence: 

Prawns are found in salt water, tidal waters and fresh water.  Saltwater prawns live in water 60 to 300 feet deep with sandy or muddy bottom. Freshwater prawns are farm-raised in large quantities in rice paddies. They are imported from China, Indonesia, Taiwan, Thailand, Bangladesh and India. In the United States, colossal and jumbo shrimp are often referred to as prawns.

Quality characteristics: 

Prawns are equally good from fresh or salt waters. The flesh is very tasty but perishable. Top quality prawns are juicy, plump, sweet and de-veined. They are sold whole or as tails, frozen and sorted by size.

Mollusks 

Purchasing of Mollusks

The term mollusk is not commonly used  as shellfish is usually  purchased by the names like clams, oysters, mussels, etc. 

Mollusks are highly perishable and, when dead, they can develop  poisonous toxin. Therefore,  following the purchasing guidelines  is of great importance.  

Fresh mollusks can be recognized when their two shells are firmly closed. In case they are open and you tap on them, fresh mollusks would close immediately. If they  do not close, then they are dead and should be discarded. 

 There is an exception with the New Zealand green lipped mussel that is generally purchased frozen; however, the mussel is open when purchased fresh. 

When purchasing mollusks, it is very important to know their origin since they feed by filtering water.  If caught in polluted waters, the risk of contamination by heavy metals or other unwanted microorganisms is very high. 

Oysters

Oysters are available in various market forms such as fresh, frozen, half shell fresh or frozen and bottled.

Fresh oysters are juicy and plump, as well as shiny and free of grit. 

Frozen oysters  appear dull and flaccid  with little smell and a lot of surplus liquid.

Bottled oysters are bloated as they absorb water in the bottle. 

Mussels

Mussels should be large and not too many barnacles are attached to the shell. Mussels are generally available alive, frozen, cooked, pickled or canned. 

Scallops

Scallops can be purchased alive, fresh in the half shell, frozen or fresh smoked. 

The flesh of the scallops should be  slightly translucent white with  firm elastic texture. The coral should be of a good orange color and in good proportion to the white flesh. 

In  purchasing  frozen shellfish, it should be frozen solid at – 18ºC with  no indication of dryness or discoloration; otherwise,  it means the shellfish has been defrosted and frozen again or it could be a sign of freezer burns. 

Receiving of Mollusks

In receiving mollusks, follow the same HACCP rules on receiving fish, which should be strictly enforced  as mollusks are highly perishable. 

Storage of Mollusks

Live Mollusks 

Live mollusks, just like mussels, clams, pipis, oysters, etc., can be stored in a cold room for a short time (two or three days) in damp Hessian (canvass) sacks or in a container covered with  damp Hessian sack.

In purchasing mollusks, it is important not to overpurchase because their keeping quality is poor.  Storing live mollusks in fresh saltwater, for a short time prior to cooking, helps clean them out as the mollusks take in the clean water and flush the grit out their shells. Live oysters should be kept in the refrigerator on ice.  

Fresh Mollusks 

Oysters in the half shell should be placed on crushed ice and covered with plastic wrap or leave them in layers in the delivery box, covered with crushed ice.

Frozen Mollusks 

Oyster

Place cleaned oysters in their half shell on a tray, put a few drops of diluted lemon juice (to retain moisture and color) and freeze.  Once frozen, put the oysters into plastic bags and remove all the air and seal.

Scallops

Clean the scallops and place them in a freezer-proof container, cover and seal.  They can also be frozen using the method used for oysters.

Mussels 

It is best to cook them and, then, remove the meat from the shells.  Place the meat  in plastic bags and freeze.  It is important to always expel the air from the bag.

Canned or Bottled Mollusks 

Bottled oysters, once opened, can be kept for three to four days in the refrigerator. Canned mollusks, once opened, should be transferred into another container and out of the refrigerator for more than 2 to 3 days. 

Shelf  Life of Frozen Mollusks 

Mollusks

3 
months

Oysters


6 
weeks

Defrosting

Do not defrost mollusks in water (warm or cold) as water  is absorbed into the flesh that would affect  its flavor and texture.

Thaw in the refrigerator below 4°C, not at room temperature.  At room temperature, surfaces will defrost at a faster rate, leaving the core still frozen.  This will provide bacteria with suitable conditions for growth.  Temperatures anywhere between 5 – 60°C encourage bacterial growth. 

Do not refreeze mollusks as it increases the risk of bacterial contamination that would cause food poisoning.

Processing of Mollusks

In handling fresh mollusks, it is important to clean the shells at all times with water. Special care should  be given to ensure that  the barnacles of the mussels are removed as much as possible. 
Fresh land snails should be treated with salt for the snails to come out of their housing; salt also helps remove impurities. When using canned snails, simply rinse them under cold running water. 

Cooking Methods for Mollusks 
Depending on their varieties, mollusks are generally cooked. However, certain species like oysters can also be consumed raw. 

When cooking mollusks, they are generally prepared  using the following cooking methods: 

· Poaching

· Sautéing 

· Grilling 

· Gratinating 

· Baking 

Poaching 

Most mollusks are poached in their shell as they are tightly closed and will only  open with heat. Popular mollusks like  oysters and scallops can be opened by hand and poached without the shell. When poaching mollusks, apply the same methods as for poaching fish in small liquid. 

Sautéing  

Mollusks can be sautéed in their shell or without the shell. The objective in sautéing the mollusks in the shell  is mainly to open the shell especially in making seafood pasta with mussels. Scallops and oysters are generally sautéed without the shell. In sautéing mollusks,  do not  let them get color as they easily get tough  and overcooked. Scallops are exception as they should be with color.    

Grilling 

Grilling of mollusks is not common, but it is applied at times with large scallops.  Scallops can be grilled in their shell or without the shell. 

Gratinating

The finishing method of gratinating mollusks is practiced commonly with oysters, mussels and scallops. 

Baking 

Baking is not  common with mollusks, eventhough we have baked mussels. But, this method is very similar to gratinated mussels.  In preparing snails, they are basically baked in the oven in their shell. 

Mollusks 

Clams
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Description: 

Europeans prefer mussels to clams.  Some mussels are called “Venusmusscheln” and  marketed as clams. In the United States, clams are much more common and frequently used. Eastern clams are soft-shell clam and the quahog. Very small quahogs are called littleneck clams. The next larger size is cherrystone and the quahogs larger than 3 inches are called chowder clams. Quahogs are oval and hard-shelled with a purple border on the inside of the shell.

Origin and occurrence: 

Soft-shell clams and quahogs are found along the Atlantic coast and vary in size depending on habitat. Razor clams are found on both coasts. Other West Coast clams include the Pacific littleneck and butter clams. European clams, known as carpet shells, grow in the Atlantic and Mediterranean waters.

Quality characteristics: 

Clams must be gathered from safe, unpolluted environments. Clams are sold live, shucked or smoked. Clam liquor is bottled as clam juice or broth.

Razor Clams
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Description: 

The shells of the razor clam are small, narrow and razor-shaped. Their thin shells are fragile, making these clams difficult to dig.

Origin and occurrence: 

Razor clams are found all over the world, except in very cold waters. They prefer sandy soft ocean floors, in which they bury themselves quickly as far down as 3 feet (1 m).

Quality characteristics: 

These clams can be eaten raw, but they are not too tasty. They must be cleaned very well as  they are very sandy.

Other Types of European Clams:

· Venus clam

· Vongola (Italian)

· Cross vongola (Italian)

· Edible heart clams

· Common heart clams

· Coarse Venus clam

· Velvet clam

· Large sandpaper clam

· Sand clam

Mussels

Description: 

Mussels have long, oval-shaped shells that are blue black to dark violet in color; the interior of the shell is whitish blue with slight mother-of-pearl sheen.

Origin and occurrence: 

Mussels grow naturally in about 30 feet (10 m) of water on rocks, pilings and other natural outcroppings along the European and American coasts. Mussels are cultivated along the coast of Maine in the United States. Mussels are found and exported from Spain, France, Denmark and Holland.

Quality characteristics: 

Top quality mussels have tightly closed shells and smell fresh and briny. They are cleaned and sold in baskets or bags. The tasty flesh is very nutritious.

Oysters
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Description: 

The oyster’s upper shell is rather flat and flaky looking; the lower shell is round and deeper.

Origin and occurrence: 

Oysters are found in all temperate coastal zones with  salinity of 2 or 3 %.  They have been cultivated as early as the Greek and Roman times.  Oysters are farmed in artificially created barriers; farming is quite labor intensive.  Major oyster producers are France, Holland, Denmark, England, Ireland, the United States, Canada, Japan, China and New Zealand.

Flat oysters are farmed along the Atlantic and the North Sea coasts in many countries.  They are generally marketed under the name of regional beds from which they are harvested.

In aquaculture, the Portuguese oyster has lost its ground since the sixties. It has been replaced by the Pacific rock oyster, which is more resistant and has taken  a dominant position among farmed oysters.  These oysters are marketed under the name of the farming method used, for instance, huitres de parc, fines de Claire, speciales de claires.  Sometimes, they are identified by their origin:  creuses de Zelande, Marennes Oleron.

In the United States, eastern oysters are considered superior to Pacific oysters.  Bluepoint, Cape Cod, Wellfleet, Indian River, Chincoteague and Malpeque are Atlantic oysters.  Olympia (very small) and Japanese (very large) are Pacific oysters.

Quality characteristics: 

Raw oysters must be eaten live.  Top-quality oysters are tightly closed, full-bodied and briny.  They should fill the whole shell, which should contain a small amount of ocean water.  They are sold by size.  Classification varies depending on variety and country.

Scallop
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Description: 

The almost white shell of the scallop can reach a diameter of 4 to 5 inches (10 to 13cm).  The lower and upper shells that unevenly closed are sharply grooved.  In Europe the whole shell is sold. In the United States, only the adductor muscle is generally available.  The comb scallop (petoncle) is similar to the scallop in shape and flavor.

Origin and occurrence: 

Scallops prefer sand or coral ocean floors.  Large numbers are found in the Mediterranean Sea.  In the United States, three types of scallops are available:

· Large sea scallops

· Bay scallops

· Calico scallop

Quality characteristics: 

Edible are the white muscle and the salmon colored coral (roe).  Top-quality scallops are whole, plump and light colored.  Scallops are sold live in the shell or as muscle only, fresh and frozen.

Pilgrims Scallop

Description: 

The pilgrims scallop can be distinguished from the scallop by its uneven reddish brown shell, which has rounded ribbed grooves. 

Origin and occurrence: 

This scallop usually lives in shallow coastal waters with sandy bottoms, but can be found also in depths up to 600 ft (200m).  Pilgrims scallops are harvested in the Atlantic Ocean, near Norway and the British Isles, but never in the Mediterranean.  

Quality characteristics: 

The edible part is the adductor muscle and the coral.  The best quality is plump and light colored.

Snails 
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Whelk

Among mollusks, snails are the most numerous in variety.  They are found everywhere, on land, in rivers, lakes and the sea.  Only one type of land snail and a number of sea snails have culinary importance.

Description: 

Most snails have shells that resemble the shape of a clam.  Snails have visible head with “feelers,” as their sensing organ.

Storage: 

Land snails are offered prepared, frozen or canned.  Sea snails are generally offered fresh and for immediate consumption.

Land Snails

Edible snail
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Description: 

Snails have now become a delicacy, but they used to be a common food.  Because demand can no longer be met with free-ranging snails, they are now raised commercially in snail gardens.

Origin and occurrence: 

Snails can be found in all temperate climate zones in Europe.  Snails cause enormous devastation in vineyards by devouring young shoots.  Although this problem has been eradicated, edible snails are still called vineyard snails in Europe.  They are now found in gardens, parks and in the outskirts of the forests.  Snails are imported from Turkey, France, Poland and Hungary.

Quality characteristics: 

Large, meaty snails are usually preferred.  They are marketed frozen or canned.  In addition, a tropical snail is imported to Europe from Thailand, Taiwan and Vietnam.  

Ocean Snails

Abalone
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Description: 

The abalone has a strong adductor muscle, which is a broad food that fills the entire opening of the shell.  The abalone uses this foot to cling tightly to rocks that makes it difficult to remove.  The shell is plain, with small holes along the rim.  The interior of the shell is covered with mother-of-pearl.

Origin and occurrence: 

Abalone is found in the surf to a depth of 24ft (8m).  Europe imports mostly canned abalone from Japan, the United States and Australia.

Quality characteristics: 

Abalone is a culinary delicacy, used especially in Japanese and Chinese cuisine.  The muscle meat is tough and must be tenderized by pounding or simmering for an extended time.  In the United States, abalone is also available fresh, dried or salted.  To be tender, fresh abalone should be pounded and sautéed very briefly.

Edible Periwinkles
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Description: 

Periwinkles have a conical spiral shell with  pointed end.  They are gray-green with reddish brown bands.  Along the French Atlantic coast, periwinkles are commercially raised in so-called snail-parks.

Origin and occurrence: 

The most common sea snail is found along the entire Atlantic coast in Europe and North America.

Quality characteristics:

Periwinkles are boiled in salted water.  The flesh is removed with a small pick and is very much appreciated by connoisseurs.

Cephalopods 
Cephalopods are the most evolved among the mollusks.  They live only in salt water.  Some varieties are among the fastest-moving sea inhabitants.  A squid has  ten arms and an octopus has eight.  Though both are cephalopods, they belong to different families and not closely related.

The tentacles, which are attached to the head (squid and cuttlefish) or body (octopus) are covered with suction discs that serve as sensors and feeders.  The edible parts are the body and head, while the beak, eyes and viscera should be removed.  Some have  sac that contains brown – black liquid (ink).

Purchasing of Cephalopods 
Fresh cephalopods spoil rapidly and should be used immediately.  They are sold fresh or frozen–whole, bodies only, or sliced into rings.

The flesh of squid and cuttlefish should be firm, moist and have a slimy feel.  Octopus flesh should be springy and resilient. 

Larger species can be tenderized by beating them with mallet or marinating with a little bicarbonate of soda, which should be washed off. 

If you purchase frozen cephalopods, it should be frozen solid at – 18ºC  with no indication of dryness or discoloration; otherwise,  it means  the cephalopods were already defrosted and frozen again or it could be a sign of freezer burns. 

Receiving of Cephalopods

In receiving cephalopods, follow the same HACCP rules for mollusks, which should be strictly enforced as cephalopods are highly perishable. 

Storage of Cephalopods

Fresh cephalopods, which are highly perishable, are stored after they are processed, the same way as mollusks. 

Cephalopods should be used as quickly as possible and do  not refrigerate for more than 2 to 3 days. When freezing, apply the same freezer rules as for fish and other seafood. 

Processing of Cephalopods

Before storing cephalopods in the chiller or freezer, they must be cleaned and prepared in the way they will be cooked.   

Cooking Methods 

In processing cuttlefish or octopus, it is important to consider its age since only the young  varieties are ideal for poaching, sautéing or grilling. The older  varieties can be braised or stewed. 

· Poaching 

· Sautéing

· Deep–fat fried 

· Grilling 

· Braised/stewing  

Poaching 

Only the young varieties are ideal for poaching. They can be used for salads, seafood soups, or hot seafood dishes. 

Sauteing 

Only the young  varieties are ideal for sautéing. They are commonly  sautéed for hot seafood dishes or, at times, also for seafood salads. 

Deep–fat Frying 

Deep–fat frying is a very popular preparation for young squid.  It can be deep–fat fried coated in flour, breaded or tempura style. 

Grilling 

Grilling is a popular preparation for young squid. It can be just marinated and grilled or, at times, stuffed and grilled. 

Braised or Stewed 

Braising or stewing is commonly done with the older varieties. They can be braised or stewed as such or stuffed. 

Cuttlefish

Description:
The body is round to oval, with undulating large fins along the sides.  Characterized by  the stripes on the back that resemble that of pedestrian crosswalks.  The cuttlefish has ten tentacles, two are used to catch its prey.  In contrast to squid, it has a calcified internal shell.

A smaller variety has almost no internal shell and reaches a length of 1 to 2 inches (3 to 6cm).  It is found in the coastal waters of the Mediterranean.  Best quality is white and tender.

Origin and occurrence: 

The cuttlefish is a bottom dweller of sandy ocean floors.  With the help of its fins, it can bury itself in the sand.  It can be found in all oceans.  It is imported from countries near the Mediterranean Sea and the Atlantic Ocean.

Quality characteristics: 

Top-quality cuttlefish have white meat and   the size is about 12 inches (30cm) long.  The liquid from the ink sac of fresh cuttlefish is often used to color pasta, risotto and sauces.

Octopus

Description: 

The head with its long tentacles sits atop its soft, short body.  The octopus has eight arms and no internal shell.  Its color is reddish brown.

Origin and occurrence: 

During the day, the octopus hides in rock crevasses and grottos.  It is at home in all oceans of the world.  It is imported from Morocco and the Canary Islands.

Quality characteristics:

Young octopus meat is tender,  while the older variety  should be simmered for a long time to get tender. The tentacles are used after they are peeled.

Squid
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Description: 

The squid has a slender, torpedo-like body with ten tentacles and broad triangular caudal fin.  The coloring ranges from light beige to violet.  Squid has an opaque internal cartilage.  Commercial specimens weigh from 3 ½ to 28 ounces (100 to 800gm).

Origin and occurrence: 

Squid is found near the coast of the Mediterranean and the Atlantic Ocean. A prolific supply exists off the California coast.  Squid lives in schools and travels long distances depending on the season.  It feeds on mussels, clams, crabs and small fish.

Quality Characteristics:

Best-quality squid is white, tender and meaty.  In Europe, they are offered by size under their Italian names:  large ones are called calamares or calamari and small ones are calamaretti.

Echinoderms
Purchasing of Echinoderms

The best-known edible echinoderms are the sea urchin and the sea cucumber, which  are especially popular in Asia.  Echinoderms have leathery, smooth or prickly skin.  The edible portion is extremely small.  They are usually consumed where they are caught.  Sea urchins are sold live and must be used immediately.  Sea cucumbers are always sold dried and can be stored for a long time.

Receiving of Echinoderms

When receiving echinoderms, use the same HACCP rules as for fish and other seafoods. 

Storage of Echinoderms

Fresh echinoderms are commonly refrigerated and should be used immediately since they are extremely perishable. 

Processing of Echinoderms

Please refer to the individual varieties.  

Sea Urchin
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Description:

Edible sea urchins range in color from bluish white, to violet and reddish green.  They are pried open with a sharp knife, starting at the mouth and cut with scissors all around.  Gloves should be worn, since the prickly spines can cause infection if embedded in the skin.

Origin and occurrence:

Sea urchins live on algae-covered rocky ocean floors in the tidal zone, in waters as deep as 120 feet (40m).  Sea urchins feed on seaweed and algae.  A few are carnivores and some eat dead seafood and bait.  Sea urchins are imported from North Atlantic regions in Iceland, Norway and Portugal.  The United States exports sea urchins to Japan for use in sushi.

Quality characteristics:

The edible portion of the sea urchin is limited to the orange-colored roe, which is arranged star-shaped in the shell and  best removed with small spoon.  The roe is usually eaten raw after a brief poaching.

Sea Cucumber
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Description: 

Also known as sea slug, the sea cucumber gets its name from its cucumber like shape.

Origin and occurrence: 

Sea cucumbers are found in water of up to 120ft (40m) deep with sandy or muddy bottoms near Polynesia, New Guinea, Indonesia and the Malaysian archipelago.

Quality characteristics: 

When caught, sea cucumbers are boiled.  The much shrunken sea cucumber is then sun-dried, intermittently steamed two or three times, and finally smoked for several months.  Dried sea cucumbers are sold as trepang (Malaysian).  They are mostly used in Asian fare, especially trepang soup.

Sea Algae 

Algae have good prospects for use as alternative sources of food.  These groups of organisms are rich in food value, especially their protein component.

Food Value

Seaweeds are not just alternate and exotic sources of food, but they also possess great nutritional value. They are rich in proteins, fats, vitamins and mineral salts. Typically, algae consist of about 25-30% fats of its total dry weight; 10-20% proteins; 2-4% vitamins and 0.2-0.5% mineral salts. 

Origin and Use 

Algae, which are generally  known as seaweeds are more popular in Asian countries rather than western countries. The major users of seaweeds as food are the coastal Japanese; and about 25% of their daily diet consists of seaweeds. Seaweeds are used as food in many forms in several Asian countries such as Myanmar, China, Thailand, Korea, Malaysia, Philippines and Indonesia. They are also considered a tasteful dish in England and Scotland. 

The most common algae available are the green algae, red algae and brown algae 

Species of the genera Caulerpa, Durvillea, Laminaria, Monostroma, Nereocytstis, Oedogonium, Porphyra, Rhodymenia, Sargassum, and Spirogyra are commonly used as food in different parts of the world. 

In restaurants in many countries, seaweeds are served as palatable dishes under the common names like ‘Laber,’ ‘Dulse,’ ‘Sarumen,’ ‘Kombu,’ ‘Mitzsu,’ ‘Asakusanori,’ ‘Citron,’ ‘Nori,’ ‘Amanori,’ etc. 

‘Kombu’ is prepared from the stipes of Laminaria, ‘Laber’ and ‘Nori’ from Porphyra, ‘Sarumen’ from Alaria and ‘Suimeno’ and ‘Mitzsu’ from the blending of 2-3 different types of seaweeds. ‘Dulse,’ a salty confection prepared from Rhodymenia palmata and ‘Citron,’ prepared from Nereocystis, are considered as tasteful dishes in England. Ulva lactuca is used for the preparation of salads and soups in Scotland,  while large quantities of Durvillea antarctica and some species of Ulva are consumed in Chile. Monostroma, Oedogonium and Spirogyra are now major alternative sources of food in New Zealand. Caulerpa racemosa is cultivated in the Philippines as a source of food. Laminaria, Porphyra, Sargassum, Ulva, etc. are common items of diet in China, Myanmar, Malaysia, Indonesia, Australia and in some European countries. Perhaps the best-known and most widely used algae food in Western Europe in recent times is Chondrus crispus, commonly known as ‘Irish moss’ or ‘Carragheen.’ It is cooked with milk,  seasoned with vanilla or fruits and then made into a ‘Blancmange.’
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