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BACKGROUND:

Fishes are the oldest vertebrate group,





with their origins dating back 500 million





years.  Fish are cold-blooded vertebrate 




animals that live in the water and have 




scales, fins and gills.  They have no legs 




on which to walk, but a few have modified 




fins that allow them to move on the bottom of 



their watery world.  All fins are used for 




swimming and maneuvering in water.  Fish 




scales are specialized outgrowths of the skin 



and protect the fish against diseases, 





abrasions and fluid loss or gain.  Some 




fish, such as catfish, do not have scales.  




They have thick skin covered with mucous 




which gives protection.





The gills of the fish are used for breathing 



in the water.  They are made of many small, 




pin-sized filaments mounted on arches of bone 



located in the wall of the throat (pharynx) 




behind the mouth.  The pharynx has openings 




to the outside between the gills.  These 




openings are called gill slits.  Bony fish, 




such as flounder and catfish, have a bony 




plate (operculum) covering the gills.  This 




gives the appearance of a single opening from 



the gills.  The sharks and rays have a

 



separate opening for each gill.  Water is 




pulled into the mouth and then pumped over 




the gills and out the gill slits.  The gills 



absorb oxygen from the water and release 




carbon dioxide.

CONSERVATION:

Humans negatively impact marine/estuary 




ecosystems.  







1.
Heavy demand is placed upon fish 






populations by sports and commercial 





fishermen.  






Current methods of commercial 






fishing are often indiscriminate in 





catching everything that swims into the 




nets.  Unfortunately, all marine life 





considered undesirable for sale (such 





as trash fish and the juvenile fish of 





highly desirable fish) are killed in 





the process rather than being returned 





alive to the sea.  For example, shrimp

trawlers kill an average of nine pounds of such fish (called baycatch) for every one pound of shrimp collected.  This practice has a devastating effect on the ecology of all marine life.  





2.
High concentrations of human population and development along all coastal areas pollute the oceans with industrial and household wastes. These wastes are destructive to marine environments.  





3.
Ocean-going vessels, oil spills and 





leaks from petroleum drilling platforms 




further contribute to the pollution






problem. 





4.
Recreational pursuits have a negative 





impact on marine/estuary ecosystems when 




they cause destruction of dunes and

grassbeds or disruption of fish nurseries by the use of power boats and personal watercraft or the building of boat docks.


FASCINATING FISH FACTS
A collection of facts on Gulf fisheries:

1.
Estimated pounds of bycatch caught for every pound of shrimp caught: 10 to 1.

2.  
75 percent of commercial fish species depend on



wetlands during their reproductive cycle.


3.
The Gulf of Mexico is home to 46 percent of all



coastal wetlands in the United States.


4.
The United States has lost 50 percent of its



wetlands in the 20th century.


5.
Of 153 fish species assessed by the National



Marine Fisheries Service, 42 percent are overfished.



The status of 34 percent is unknown.


6.  
Gulf species that recently have been or currently


    
are overfished: king mackerel, Spanish mackerel,


    
red snapper, croaker, jewfish, red drum and


    
Nassau grouper.


7.
Number of fish processing plants in the Gulf



based on 1990 figures: 1,231.


8.
Estimated number of fishing boats in the Gulf



in 1988: 16,659.


9.
Pounds of shrimp caught in the Gulf in 1991:



228,883,000 with a value of $410,664,000.


10.
Pounds of fish landed at Pascagoula-Moss Point



port in 1991: 227,300,000 with a value of



$15,1000,000.


11.
Amount of money pumped into the Gulf economy



annually by the fishing industry: $1.4 billion.


12.
1991 U.S. per capita consumption of fish:



14.9 pounds per person.


13.
1981 U.S. per capita consumption of fish:



12.7 pounds per person.


14.  1971 U.S. per capita consumption of fish:



11.5 pounds per person.

COASTAL CRITTER:
GULF FLOUNDER (Paralichthys albigutta)

DESCRIPTION:

Flounder is the name of a group of saltwater 



flatfishes.  They live on sandy and muddy 




bottoms of bays and seashores.  The adult 




Gulf Flounder has a thin, flat body with both 



eyes located on one side of its head.  A 




young Gulf Flounder is more "fish-shaped" 




with eyes on each side of its head.  As the 




young flounder matures into the adult, one 




eye migrates (moves) over the top of the head 



until both eyes are on what eventually 





becomes the topside of the body.  The body is 



tan to pale brown with numerous darker brown 



blotches and patches on the topside.  Often 




there are three "eye-like" spots arranged in 



a triangular pattern on the topside.  The 




underside of the flounder is white.

HABITAT/ECOLOGY:
Flounders are masters of camouflage and are





able to match the color and pattern of their





surroundings.  They typically bury themselves 



on the bottom near the shoreline where they 




lie in wait for passing food such as shrimp 




and small fish.  While the small, immature 




flounder may serve as food for larger 





predators, the adults are seldom eaten (or 




even seen) by larger fish because of their 




camouflaged appearance and by being buried on 



the bottom.





Flounders are a highly sought source of food 



for humans.  They are caught in the surf 




on fishhooks, are "gigged" (speared) at night 



by fishermen and are caught in the nets of 




shrimp fishermen.

COASTAL CRITTER:
GULF MENHADEN (Brevoortia patronus)

DESCRIPTION:

The word "menhaden" comes from an Indian word 



that means "enriches the earth."  Early 




Indians frequently buried the fish beside 




their plants as a fertilizer.  





Menhaden are rather slimy fish with silver and gray body colors.  They grow up to 10 inches long and have yellow-tinted fins (except on the tail which has dark margins). A dark spot is located behind the gills and is followed by several smaller dark spots.

HABITAT/ECOLOGY:
Menhaden live in the Gulf of Mexico.  



Menhaden feed primarily on the nutrient-





rich detritus "soup" in marshes when young





and then as adults move into coastal waters





and feed on plankton.  Menhaden swim with





their mouths open using specialized gill





rakers to form a basket-like sieve to strain

                    organic detritus and plankton from the water.





They congregate in large schools and become 




rich feeding grounds for larger fish and for 



the fish-eating birds.  When you are walking 



along the beach and notice large numbers of 




birds diving into the water you are 





frequently seeing the birds feed on a school 



of menhaden.





Large numbers of menhaden are caught in 




commercial fishing trawl nets and sold as a 




source of oil for paints, lacquers, soaps, 




cosmetics and linoleum.  The oil is also used 



in the tempering of steel.  The flesh is used 



as an ingredient in cat and dog food.

COASTAL CRITTER #10:  LINED SEAHORSE (Hippocampus erectus)

DESCRIPTION:

A seahorse is a small fish with a head  that resembles that of a tiny horse.  Most seahorses in the Gulf of Mexico reach a length of up to 6 inches. 

The seahorse and the cowfish (Coastal Critter #16) have an exteral skeleton like an insect as well as an internal skeleton like a human! The exterior of a seahorse's and cowfish's  body is covered with bony plates like "armor."  The interior of the body is supported by a bony endoskeleton.  The fish has a long snout and feeds by sucking tiny animals into its tube-like mouth like a vacuum cleaner.  The tail is long, flexible and capable of grasping like a monkey's tail. A seahorse swims upright very slowly by using only its dorsal (back) fin to propel it through the water.  This fin flutters at the rate of 35 times per second, yet they are one of the slowest swimming fishes.  

Seahorses have an unusual way of reproducing. The male has a pouch (like a kangaroo's) in which the female lays from dozens to hundreds of eggs.  The male carries the eggs and keeps the young
safe until they hatch (as long as 45 days).
After the eggs hatch, he releases the small fish into the water by vigorously twisting and squirming to expel them out of the pouch a few at a time after which, they are on their own.  No other fish does this!  Gulf coastal seahorses are known to produce as many as 250 young in one hatching.

HABITAT/ECOLOGY:
Seahorses live near the bottom in the shallow 



areas of the gulf coast.  They use their 




tails to cling to rooted plants or floating 




vegetation.  Baby seahorses often form small 



groups by holding onto each other with their 



tails.  Their primary source of food is 




plankton.  Seahorse's eyes can move 





independently making prey and predators 




easier to detect.  One eye can look down for 



food while the other looks up for predators.  



Seahorses also are a source of food for 




larger fish; however the use of their tails 




to cling to camouflaging vegetation reduces 




predation from other sea critters.  Some





seahorses have filaments spread over their





bodies giving them the appearance of the





seagrasses among which they live.  Seahorses





can also change their color to blend in with





their surroundings (camouflage).

COASTAL CRITTER #14:  STRIPED BURRFISH (Chilomycterus schoepfi)

DESCRIPTION:

This inflatable or "puffer" fish has a box-




like body that is covered with short, sharp 




and erect spines or "burrs" (note the name).  



Its body is greenish-yellow above with 





narrow and wavy black lines and a pattern of 



large black spots located near the fins.  A 




burrfish may reach 10 inches in length; 




however, most average approximately 6 inches.  



The jaw of the burrfish is beak-like with two 



fused teeth in each jaw that are used for 




crushing their food, such as small
clams and 



crustaceans.

HABITAT/ECOLOGY:
Burrfish live alone in brackish and salt-water.  Their range extends from near the shoreline to water up to 100 feet deep.  These fish are predators.  Even though





burrfish are slow swimmers they seldom are  




prey because they can inflate their bodies 




and project their rigid spines. They become





either too painful or too large to swallow.





If they inflate in the open mouths of 





potential predators, the predator usually 




reacts quickly to the unexpected internal 




attack by attempting to spit out the spiny 




creature.

COASTAL CRITTER:
PINFISH (Lagodon rhomboides)

DESCRIPTION:

Pinfish average about 6 inches in length; some may attain a length of 12 inches.  The pinfish has a colorful, oblong body of silvery, olive-green with numerous blue and yellow horizontal stripes and spots.  It has faint, dark-colored vertical bars on the sides of its body and a dark spot just behind the gills.  The top fin of the fish has sharp spines that easily stick like pins (note the name)into a predator or the unprotected hand of a human.  Because of this "sticky" tendency, they are called "pinfish." Pinfish have short, peg-like teeth that strip underwater vegetation, capture small crustaceans, or even nibble on the legs of human swimmers.

HABITAT/ECOLOGY:
Pinfish typically live in schools in canals, 



bays and inshore areas of the Gulf; however, 



their habitat may extend seaward to depths of 



up to 200 feet.  They are voracious feeders.  



Their diet is comprised of underwater 





vegetation and small invertebrates.  Although 



pinfish can serve as prey for larger fish, 




their spiny backs discourage heavy predation.  



Even though pinfish can be eaten by humans, 




we seldom use them as a food source because 




they are rarely large enough to merit the 




effort of avoiding the spiny fins and 





numerous bones to acquire such a small amount 



of flesh.  Pinfish are champion "bait-





thieves;" thus, they are not popular with 




fishermen.  If caught, fishermen commonly use





them for bait!

COASTAL CRITTER:
GULF TOADFISH (Opsanus beta)

DESCRIPTION:

The toadfishes include a number of large- headed, big-mouthed fish.  They grow up
to 12 inches in length.  The Gulf Toadfish has numerous fleshy tabs and filaments located over the head and around the mouth. The skin is often covered with wart-like ridges and bumps.  Skin color varies from tan to dark brown with lighter colored cross-bars.  Their powerful jaws and large mouths are lined with a row of very sharp teeth which can inflict a painful bite.  Toadfish make a grunt-like sound that has been compared to the sound made by a toad frog; hence, the name "toadfish."

HABITAT/ECOLOGY:
Toadfish can be found near the bottom or even 



buried in the bottom of bays, near rock 




jetties or near oyster reefs.  Discarded 




cans and bottles with large openings may 




serve as their hiding and feeding places





as they eat the smaller animals seeking

  



shelter in the container.  These toadfish





may eventually grow so large that they





become trapped in the container!  It is 




wise to inspect the interior of submerged 




objects before placing your fingers inside.  



Toadfish are aggressive predators that use 




the filaments around their mouths to attract





curious fish which become the toadfish's 




meal.  Toadfish serve as a food source for 




larger fish but are not used for human 





consumption.

COASTAL CRITTER:  
TIDEWATER SILVERSIDE (Menidia beryllina)
DESCRIPTION:

The silversides are narrow fishes (usually three inches or less in length) that inhabit the shallow waters along the bay margins.  A narrow lateral line runs from just behind the pectoral fins to the base of the forked tail. 





The silvery scales of the lateral line give the fish its common name.  The rest of the body is almost translucent with the exception 





of some greenish coloration along the back or dorsal area and some yellow in the fins.

HABITAT/ECOLOGY:
These elongated fishes will often school in the highly oxygenated swash zone where the waves lap the shoreline of the gulf or bays. 





Because these fish feed primarily on microscopic zooplanton, they provide an important link between the photosynthetic primary producers (marine phytoplankton) and nekton or swimming fishes as they are often eaten by larger fishes cruising near the shore in search of prey.  Silversides seem to have an interest in floating objects and have been observed butting into and/or jumping over floating objects.  Because of their high metabolism, they must live in the oxygen-rich zone along the shore and do not survive long when removed from this environment.

COASTAL CRITTER #25 & #11:  CATFISH
DESCRIPTION:

Catfish is the name of a large group of fish 



that have two to four pairs of whiskers 




(called barbels) around the mouth.  The 




barbels bear a resemblance to the whiskers of 



a cat, thus, the name "catfish."  Unlike 




other fish, catfish do not have scales.  




Their skin is smooth and slimy due to a 




mucous covering that protects the skin.  




Catfish have three thick, sharp spines 





(Coastal Critter #25) in the fins on their 




backs and near their gills that they use as 




protection when threatened.  The spines 




contain a toxin that produces a painful wound 



when injected into a prey or a human.  There 



are approximately 45 species of catfish in 




North America.  





Two varieties of catfish are commonly found 




in the Gulf of Mexico; the sea catfish





(Galeichthys felis) and the gafftopsail 




(Bagre marinus) catfish.  The sea catfish 




attains a length of approximately 18 inches  



and lives in warm, shallow water.  Its body 




is dark gray above and lighter gray below.  




The gafftopsail catfish has a distinctive 




long filament on its top fin as well as on 




each fin located just behind the gills.  The 



long top filament gives the appearance of the 



gaffsail on a sailboat; hence, the name of 




the fish.  The gafftopsail catfish may reach 



two feet in length.  

HABITAT/ECOLOGY:
Gulf of Mexico catfish live in warm waters of the bays and Gulf.  They are found in shallow and deep water.  Catfish eat vegetation and living aquatic animals.  They
are also scavengers of decaying plants and animals.  As scavengers, catfish serve as an important ecological link in the food chain by helping to remove the dead bodies of other
animals.  In turn, the chain continues as catfish become food for other larger animals including humans.  In fact, freshwater cat-fish are raised commercially on fish farms for use as food.  Fish farms in the United States produce more than 300 million pounds of catfish annually.

CONSERVATION:

Catfish have a high rate of reproductive 




success and can become nuisance fish to 




shrimpers and commercial fishermen by filling 



nets and biting baited hooks.  While they can 



serve as a good source of food for humans, 




ocean catfish are usually discarded as an 




undesirable trash fish.  During the summer 




when the catfish population is highest, 




numerous discarded dead fish float to the 




shore and beach.  Even when dead, their 




spines produce the same painful, toxic 





reaction when injected in a human hand or 




foot; it is very important to watch





your step while walking along the beach





and to not handle catfish. 

COASTAL CRITTER #12 & #17:  SHARKS and RAYS
DESCRIPTION:

Sharks and rays belong to the same order of 




fish, the cartilaginous fish.  This order is

different from other fish in that they have a skeleton made of a pliable plastic-like substance called cartilage that is similar to the inside tip of your nose or outer ear. The body of a shark has a tough skin that is covered with tooth-like(placoid) scales.  The scales make the shark skin feel like very coarse sandpaper.  The skin of rays feels smoother because it lacks prominent placoid scales.  Most fish have swim bladders that keep them buoyant (floatable).  Sharks and rays do not have swim bladders; instead, their bodies have a high concentration of oil that helps to make them float (oil is lighter than water). Their gills are not covered by an operculum (bony plate); instead, they have individual gill openings called gill slits.  Sharks and rays have rows of very sharp teeth (coastal critter #12 and #17) lining their mouths. When a shark or ray loses a tooth, a new one moves into its place within 24 hours.





Sharks have rounded body shapes somewhat like 



torpedoes.  The streamlined shape helps 




sharks to swim swiftly and directly; however, 



they do not make sharp turns well because 




they cannot move the fins on the top and 




sides of their body.  The tail is their only 



moveable swimming part.  Sharks may range 




from 6 inches up to 40 feet in length.

Rays have flattened disklike or diamond-shaped bodies that range in size from 1 1/2 feet up to 20 feet wide.  The stingray has a long whip-like tail equipped with 1 or 2 sharp spines.  Fins make up the lateral sides of ray bodies 
and extend from head-to-tail-base like large wings.  Unlike those of the shark, the broad, flattened fins of the ray are maneuverable and are used to aid the tail to guide and propel the fish.  The stingray uses its huge side fins to beat up and down like "wings" to "fly" through the water and to excavate the bottom in order to expose its prey of clams and crabs.  The "wings" are also used
to bury itself in sand or mud, leaving only its eyes and spiracles (holes behind each eye used to pump water into the gills) showing. This makes them difficult to see.  The gill slits and mouth are located underneath the body.  





Skate is the name of a family of rays.

Skates grow from one foot to 6 1/2 feet long and may weigh up to 100 pounds.  They have two pairs of wing-like fins on the sides of its body.  The skate has a thicker and rounded tail than the whip-like tail of the stingray. Skates deposit their eggs inside a black, leathery, pillow-shaped egg case with horn-like projections at each corner (coastal critter #29).  This tough case is composed of keratin, the substance of which hair, horn, nails and feathers are composed.  Skates place the egg cases in the sand, well off shore.  When they are washed upon the beach they are generally empty and are known to "beach combers" as mermaid's purses.

HABITAT/ECOLOGY:
Sharks and rays live in all depths of the 




waters of the gulf coast.  Rays eat snails,





clams, crabs and other fish using flat,





powerful, plate-like teeth to crush them.





Sharks are voracious and aggressive predators 



of all other fish and aquatic animals.  They 



are even known to attack other sharks.  




Sharks are predators at the top of the food 




chain in the oceans.  Sharks have remained





relatively unchanged for the past 65 million





years.  Humans are the primary predator of 




sharks.  Sports fisherman catch sharks for 




the thrill of the hunt and shark flesh is 




considered a delicacy for seafood fanciers; 




thus they are sought by commercial fishermen.

CONSERVATION:

The heavy demand placed upon shark 





populations by sports and commercial fishing 



is not only jeopardizing the worldwide 





population of sharks, but is also disrupting 



the delicate balance at the top of the marine 



food chain.  Shark populations are further 




diminished as large numbers of them are 




harvested for their liver oil, skeletons, 




jaws and teeth.  The world's shark population 



is being depleted much faster than the sharks 



can reproduce and mature.  Sharks are one of

the most feared sea animals.  The word "shark" is derived from the German word "schurke" which means villian.  In French, the term for shark is "requin" which comes from the Latin word "requiem" which means a mass for the dead.  However, with fewer than 100 shark attacks a year are reported throughout the world, sharks do not seem to deserve their "bad" reputation.





Stingrays bury themselves in sand.





Unsuspecting swimmers may step on the hiding





stingray.  The stingray may then swing its





tail upward and one of its spines may





penetrate the swimmer's foot.  This causes





a painful wound that can often become

infected.  Although stingrays are very shy and usually avoid humans, it is a good idea to "shuffle" your feet through sandy areas when first arriving in an area to swim to scare them away and to avoid becoming a victim of their defense system.

SUGGESTED ACTIVITY:
After reviewing the foreign language backgrounds of the word 'shark', research other coastal critters for foreign language connection such as the 'mosquito'.

BULL SHARK (Carcharhinus leucas)

· Size:
average 7 to 10 feet (250 lbs.) up to 12 feet (500 lbs.)

· Color:  dorsal - pale to dark gray; ventral - white

· Teeth:  
broad, triangular, finely serrated upper teeth; narrow, triangular, finely serrated lower teeth; 25 to 29 in upper and lower jaws

· Distribution:
warm continental coasts; only shark known to live in salt water of the oceans, brackish waters of estuaries and river mouths and fresh water upper rivers and lakes; gravid females and juveniles prefer brackish and fresh water areas

· Behavior:
one of the "terrible three" (great white, tiger and bull) related to human attacks

· Food Preference:
feeds on bony fishes, young sharks, dolphins, sea turtles and has been known to attack land animals wading in the rivers (hippopotamus, cattle, dogs)

· Reproduction:
viviparous (bear live young); 10-11 month gestation, average 5 to 6 pups up to 13

SHARK SENSES




Sharks have a larger brain than other cold-blooded vertebrates, with a brain-to-body-weight ratio compared to birds and mammals.  This allows sharks to learn and retain data, and to process vast amounts of sensory information.





In addition to all the senses found in humans, sharks possess a sense unique in the animal world: electro-reception, the ability to detect the electrical charges which are emitted by all living things.  Among all sharks, hammerheads have one of the most complex brains.

VISION


Sharks have good vision even in dim light.  The shark eye is well-suited for detecting contrasts of light and shadow.  Eyesight for a shark is similar to what is seen by a combat soldier using a night scope.  The tapetum lucidum (reflective layer behind the retina) reflects light a second time and is twice as effective as a cat's eye.  The pupils can dilate and contract, unlike other fishes.  Sharks have both rods and cones, allowing them to see in color.  They can see 2.5 times further (50 to 100 feet) than a diver with a mask.  Some sharks have a nicitating membrane which serves as a special eye lid for protection as the shark attacks its prey.  Shallow water species like nurse sharks tend to have smaller eyes than deep water species like thresher sharks.

SMELL


Sharks have a very acute sense of smell.  Seventy-percent of the brain is associated with olfactory (smelling) processes.  They are often referred to as "swimming noses."  This is their primary survival sense.  They have the ability to detect mammal blood in concentrations as low as 1 ppm which analogous to 1 drop of blood in 25 gallons of water, and can detect odors 500 yards to 1 mile away depending on the currents.  They can also detect amino acids found in hormones produced under stressful conditions by aging or sick fish.  This chemical is detected by sharks and is used to hunt down their prey. The nostrils of a shark are paired, ventral, and external.  The openings of the nostrils lead to the olfactory organs which are blind sacs not connected to the mouth cavity.  These nostrils may be associated with nasal barbels.  They function only in relation to smelling, not breathing.

TASTE


Sharks have tastebuds (chemo-receptors) located on their snout, outside the mouth, along the trunk and in the nostrils.  Sharks "taste" their prey by feeling with their snouts prior to swallowing them whole.  Sharks are also known for regurgitation of their prey when they swallow something they really did not want to eat.

HEARING


This is the shark's most sensitive sense.  Sharks usually hear their prey first.  Their hearing is directional and has a range up to 1,000 yards.  They cannot hear notes higher than middle C, but can hear infrasounds which are below the threshold of human hearing.  The inner ear of the shark has three chambers with an otolith (earstone).

VIBRATION DETECTION
The lateral line system is responsible for detecting water displacement, ripples, currents - in other words, it senses movement.  Mucus-filled canals below the skin found from the head down the sides of the body comprise the lateral line system.  Tiny pores (sensory receptors) in the skin form the openings to the canals where underwater sound or mechanical disturbances are converted into nerve impulses.  The lateral line system can detect low frequency vibrations, distance perception and directional water flow.  Distressed fish often make sudden sounds and jerky motions which attract the shark's attention via the lateral line system. Bony fishes possess this feature as well.

ELECTRO-RECEPTION
The Ampullae of Lorenzini is a system of canals located in the shout/head area that detect weak electrical fields used in prey capture.  This sense is unique to the sharks. Microvolts emitted by muscle cell contractions of fish can be detected through this system.  The dogfish shark detects electrical voltages in the range of 5 to 8 nanovolts which is analogous to the electrical current generated by 2 penlight batteries 2,000 miles apart.  The shark's sensitivity to electromagnetism gives a 





"compass" sense in relation to geomagnetic fields.  This sensitivity may allow them to find their breeding grounds each year.

CONSERVATION

Due to years of intensive commercial and recreational fishing and a low reproductive potential (slow growth, long reproductive cycles, and a low offspring production) sharks are disappearing from our planet at an alarming rate.  Many species are vanishing from the coastal waters of the United States, Japan, Nigeria, Nicaragua, Mexico and the Arabian Sea.  Costa Rica has lost most of its hammerheads, while South African waters have few great whites.  Recent fishery assessments of coastal Virginia also show a decline in the shark population.





Commercial fishermen catch 1.2 billion pounds of sharks each year.  Sharks are incidental catches of the longliners (tuna, swordfish), driftnetters (squid, salmon) and shrimp trawlers.  Eighty-nine percent of this "by-catch" is discarded.  "Finning," a deplorable practice of cutting the dorsal and/or pectoral fins off a live shark and throwing the animal back into the water, has emerged as the most lucrative technique for capitalizing on sharks as a commercial enterprise.  The fin value found with shark species such as hammerheads, blues and other large species overrides their meat value.  In the Asian markets, top-grade fins sell for $10 per pound, dried shark fins sell for $53 per pound, and in Hong Kong, a bowl of "shark fin soup" costs $50.





In 1989 California, Oregon and Washington outlawed the direct harvest of thresher sharks because they were being overfished to dangerously low levels.  Australia controls the number of shark fishing licenses and the type of gear that is used.  South Africa protects all sharks within a 200 mile limit of the coast.





The U.S. Department of Commerce drafted a proposal in 1989 for a fisheries management program for 39 species of sharks that inhabit the coastal waters of the Atlantic Ocean, Gulf of Mexico and Carribean.  The National Marine Fisheries Service (NMFS) and the National Oceanic Atmospheric Administration (NOAA) have developed a management plan where sharks are categorized and evaluated by season dates and weight quotas.  The management plan is presently stalled in Congress.  On the state level, Virginia, North Carolina and Texas have implemented regulations that establish recreational bag limits or commercial trip quotas and finning prohibitions.





The demise of the shark populations will have worldwide effects. As the top level of most of the food chains in the ocean, sharks play an intergral roll in maintaining numerous acquatic animal populations (fish, marine mammals, invertebrates).  Much is left to be discovered about this species.  There are many unanswered questions.  Will sharks swim our oceans long enough for us to learn the answers?

SHARK PRODUCTS
Shark Skin

Shark skin was used as sandpaper in the past. Shark hide was sold as "shagreen."  Shark skin is also used in leather goods.  The grip on a sword was often covered in shark skin as the leather is very durable.  Shark hide exceeds tensile strength of cowhide and pigskin by 150 percent.

Shark Meat

Shark meat ranks alongside swordfish in texture and flavor. The meat in "Fish and Chips" served in England, Germany, Scandinavia and China is made primarily from dogfish shark.  Makos and thresher sharks are also hunted for their meat.  One species of shark is inedible - the flesh of the greenland shark is poisonous.

Shark Fins

Shark fins are used in an gelatinous Oriental delicacy known as "Shark Fin Soup."  Requiem, hammerheads, mako, thresher, blue and dogfish sharks are used in this dish.

Shark Curios

Preserved jaws and teeth are sold as souvenirs and jewelry.

Shark Liver

Shark liver oil was used as a primary source of Vitamin A until a synthetic compound was developed in the 1950's.  Squalene (shark liver oil) from deep sea sharks has a low congealing point and was used by the Japanese in WWII as a lubricant.  Today it is used in burn ointments and in cosmetics.

MEDICAL USES

Cancer Research
Sharks are rarely found with diseases or tumors.  They are believed to possess an immune system that contains anticancer agents.  Sharks produce large quantities of serum antibodies (proteins)that act as protectors and detoxify cancer producing agents, similar to human infants.  A protein extracted from shark cartilage is useful in controlling blood clotting and flow.  This compound can be used in drugs for treating cancerous tumors by affecting the blood flow to the tumor and thus delaying the growth of the tumor.

Burn Research

An extract from the cartilage of a shark has been used as a temporary skin for burn victims.

Corneal Transplants
(eye)  Shark corneas have been used for human corneal transplants.

SHARK ANATOMY

Skeleton


Sharks do not have calcified bones like the bony fishes and other advanced vertebrates.  Their skeleton is entirely composed of cartilage (gristle) which is flexible and buoyant.  Cartilage is less dense than bone which aids in the buoyancy factor and increases flexibility and maneuverability.  There are areas of the skeleton which are reinforced with calcium salts (skull and vertebral (backbone) column) for rigidity.  The shark vertebral column extends into the tailfin.  There is no rib cage.  Sharks are held together by skin and muscle.  The fact that sharks lack a rib cage is why they can be injured so effectively by dolphins.  The dolphins ram the body wall of the shark which can result in internal organ damage.  The tough, placoid-scaled skin serves as an exoskeleton and gives them what protection it can.

Fins



The fins are fixed in the shark.  The caudal (tail) fin is used for propulsion and turning.  The pectoral (side) fins provide lift and are used for steering or as a brake. The dorsal (top) fin is used for balance and is seen at the surface when swimming.  The second dorsal fin controls rolling.  Sharks cannot swim backwards.  The pelvic fin in males have extensions called claspers which are used for copulation.  There are two types of caudal fins in sharks, homocercal (symmetrical) and heterocercal (asymmetrical).  Most sharks have a heterocercal fin design where the upper lobe of the caudal fin is longer than the lower lobe.  The great white, mako and porbeagle have a homocercal fin design where the lobes of the caudal fins are relatively equal in length.





Sharks tend to be sluggish swimmers.  Some species however, can move very fast, especially on the attack.  The shortfin mako is the fastest of all sharks, with speeds of 50 mph.  Great whites have been known to average 20-30 mph.

Jaws



It was once believed that a shark had to roll over on it's back to bite its prey.  The jaws are positioned on the underside of the snout. The design of the upper jaw of the shark nullifies this myth.  The design of a shark jaw and the type of teeth determine what and how a shark will feed.  Whale sharks, basking sharks, and the manta ray, for example, have reduced nonfunctional teeth.  These fishes filter plankton out of the water and trap food material between their gill rakers located on their gill arches.  The sharks with the classic functional teeth use the upper jaw and teeth to slice the prey, while the lower jaw holds the prey.





When biting, a shark's snout protrudes upward as the jaws are thrust forward.  The upper jaw is not attached to the cranium (brain case).  The appearance of a shark as it bites is one of the reasons for the associated fear of sharks.  If humans had the same orientation in jaw design, we would look rather fearsome ourselves because as we ate our noses would shift to our forehead and our jaws extended past our lips.  What a gruesome thought!

Scales


The type of scales found in sharks are placoid scales which are made out of the same material as their teeth.  The scales are also called "dermal denticles" (skin teeth)  Placoid scales do not grow with the shark.  As the shark grows, more scales are added to cover the body of the shark. This is very different than with bony fish where the scales grow with the fish and show growth rings for deposition of the new scale material.





top view





side view



SHARK ATTACKS




Thirty-nine species of sharks are known to have attacked humans or boats.  On the average, 100 people per year are victims of shark attacks.  Twenty-five people per year are killed by sharks.  Fifty percent of the fatalities are due to a loss of blood, not from being eaten.  Twenty-five percent of the people attacked are spearfishermen.  The sharks involved with these attacks normally prey on large fish and marine mammals which are similar in size to humans.  These attacks 





occur in warm, coastal waters where humans tend to recreate.  Some of the sharks that have been recorded in attacks are:  the great





white, bull, tiger, nurse, lemon, sand tiger, hammerhead, mako, blue and whale sharks.  The "terrible three" are the white, bull and tiger sharks accredited with the majority of attacks.





It is believed that sharks confuse divers and 





and swimmers for prey.  Spearfishermen have been attacked while trailing a catch of wounded fish. Surfers (wearing wet suits) that share remarkable resemblance to seals have also been attacked.  Sharks do not prefer human tissue compared to their regular diet.  Most shark attacks involve one bite where the shark tastes its victim.  In the case of humans, most sharks swim away after "tasting" the human prey.





Sharks are not given fair exposure in the media. The statistics show that humans are more apt to die due to being eaten by a crocodile, trampled by an elephant, struck by lightning or stung by a bee or wasp than by being attacked and killed by a shark.  The odds of being attacked by a shark compared to other circumstances show:





1:450,000 dying in a tornado





1:1,900,000 being struck by lightning





1:5,500,000 dying from a bee sting





1:10,000,000 killed by falling airplane parts





1:100,000,000 attacked by a shark





1:300,000,000 killed by a shark





People are by far the greater predators in 





relation to sharks.  Over 100 million sharks 





are caught and killed each year by commercial 





and recreational fishermen.

Teeth


Sharks have a regular pattern of teeth which appear in rows. Rays have an irregular pattern of teeth.  Shark teeth are anchored in the tough connective tissue of the jaw.  Sharks will have as few as 20 teeth or up to several hundred teeth.  Five to 15 sets replacement teeth are present throughout the lifespan of a shark.  Eight days are needed to manufacture a replacement tooth.  It takes 24 hours to move a replacement tooth into position.  In some species, the outer tooth layer is replaced completely every two to three weeks.  This explains the large number of fossilized teeth found in marine deposits.






Sharks are known to produce bite pressures of up to 18 tons/in²(44,000 pounds/in² - tiger sharks).  As much as 30 pounds of meat can be taken in one bite.  Humans have very powerful jaws as well.  Their bite pressure has been measured at 150 pounds in². 






Sharks exhibit various patterns of teeth arrangement in type.  Some sharks have only one style of teeth such as sand tiger and tiger sharks.  Others have one type in the upper jaw and another type in the lower jaw, like great whites.  There are sharks that have a third organization where the teeth in the front of the jaw may be needlelike and the back teeth are flattened similar to a molar in design like bull and nurse sharks.






There are 3 general shapes for shark teeth:

· broad and triangular (blade-like), often serrated for cutting hunks of meat out of their prey (great whites, tiger sharks)

· needle/long and pointed (awl-like) for impaling/gripping, holding and tearing (makos, sand tiger sharks)

· flattened and blunt (pavement-like) for crushing (nurse sharks)

ALL SHARKS are FISHES, but not all FISHES are SHARKS!

Sharks comprise five percent of the fish populations found in the world's oceans, bays, rivers, creeks, streams, lakes and ponds.  What are the primary similarities and differences between the sharks (cartilaginous) and bony fishes?

SKELETON

bony:
calcium impregnated (true bone); vertebral column does not extend into caudalfin

shark:
no true bones, skeleton made of carteledge hardened by lime; vertebral column extends into caudal fin

FIN

bony:
paired; flexible; some with individual rays

shark:
paired; inflexible, function like flippers in whales

GILLS

bony:
gill chamber with gill arches protected with a bony gill cover (operculum); no spiracles

shark:
no operculum; five to seven gill slits located on the side of the head; some sharks have spiracles (remnant gill slit used to bring water into gill chamber)

SKIN and SCALES

bony:
thin skin; scales grow with the fish, thin and overlap in rows

shark:
tough hide (more durable than cowhide or pigskin); placoid scales (dermal denticles made from the same material as teeth) that do not grow with the shark - new scales are added as the shark grows; shark skin feels like "sandpaper"

REPRODUCTION

bony:
external fertilization; numerous offspring; no parental care

shark:
internal fertilization; two to eighty "pups"; no parental care

