Sharks and Their Relatives

Background Information

Cartilaginous vs. bony fishes

Fishes can be divided into two major groups; bony fishes and cartilaginous fishes.

Sharks, rays, skates, and ratfish are all cartilaginous fishes. Examples of bony fishes include: salmon, flounder, tuna, catfish, eels and goldfish.

	Bony fishes
	Cartilaginous fishes

	Skeleton made of bone
	Skeleton made of cartilage

	Non-replaceable teeth if teeth are present
	Several rows of replaceable teeth

	Fins are usually flexible
	Fins are usually stiff

	Gills are covered by bony plate 
	Five to seven gill slits (except ratfish)

	Scales are usually smooth and grow as the fish grows.
	Scales are called dermal denticles, which means “skin teeth.” New scales grow as the fish grows.
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Kinds of cartilaginous fishes

Two important groups within the cartilaginous fishes are the sharks and the batoids (skates, rays and sawfishes). Sharks are typically torpedo-shaped and have their gill slits on the sides of their bodies, while batoids have a flattened body shape with their gill slits on the underside of their bodies.
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The third group of cartilaginous fishes are the chimeaeras. This group includes all of the ratfishes. Ratfish are easily recognized by their short, rounded snouts and long, pointed tail fins. Unlike sharks, ratfish have one pair of external gill openings and no scales on their bodies. Spotted ratfish are found off of the Oregon coast.

Shark anatomy

Mouth: The mouth of both sharks and batoids is usually on the underside.
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Teeth: Shark teeth are made of the same material as human’s teeth. Rows of replacement teeth continually develop behind the outer rows of feeding teeth. Sharks frequently lose teeth while capturing their prey. As a tooth falls out, a replacement tooth takes its place. Some species of sharks lose as many as 30,000 teeth in a lifetime. The shape of a shark’s teeth matches its diet. For example, sandtiger sharks have long pointed teeth like the prongs on a fork for grabbing smaller fishes. White shark’s teeth are wide and serrated like a steak knife, allowing them to tear up larger prey such as seals, dolphins or other sharks.
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Fins: Sharks have five different types of fins. Most shark fins  are rigid and supported by cartilaginous rods. A shark may have one or two dorsal fins, located on the back, which stabilize the shark. Unlike most bony fishes, the upper lobe of the caudal, or tail, fin is larger than the lower lobe. As the shark moves the tail (caudal) fin from side to side, the  tail fin rises, causing the head of the shark to sink. The paired pectoral fins compensate for this downward motion by providing lift at the shark’s head end. Paired pelvic fins stabilize the shark, and on male sharks and rays the inner edges of the pelvic fins are modified in to claspers, which aid in reproduction. Some shark species have a single anal fin, which provides further stability.
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Gills: Sharks have five to seven pairs of gill slits on either side of their heads. Skates and rays have five pairs of  gill slits on the underside of their body. Skates, rays and some shark species have small openings, called spiracles, behind the eyes on the top of the head. Fast-swimming sharks rely solely on water being pumped through the mouth and over the gills as they swim.

Blood: Like other fishes, sharks are cold-blooded and maintain a body temperature near that of the surrounding water. Larger and faster-swimming sharks, such as the short-fin mako, can raise their body temperature slightly and are to some extent, considered warm blooded.

Scales: Sharks and batoids are covered with scales called dermal denticles which means “skin teeth.” They have the same structure as a human tooth, consisting of three layers: an outer layer of enamel, a layer of dentine and a pulp cavity. Unlike the scales of bony fishes, these dermal denticles do not get bigger as the fish grows. Instead, the shark grows more scales. Like the teeth of a shark, the shape of each scale is unique to a species and can be used in identification.

Spines: Some species of sharks (ie., spiny dogfish and horn sharks) and batoids have one or more spines. These are venomous in some species and are used for defense against predators.

Eyes: The size and location of the eyes vary, depending on the species of shark. Some species have an eyelidlike structure, called a nictitating membrane, which covers the eye during feeding and protects the eye from struggling prey.

Nostrils: Sharks and batoids have a pair of nostrils. Some species have nasal barbels (like catfish), which are sensory projections located near their nostrils. Nasal barbels are common on shark species that live or feed on the seafloor and are used to help find buried prey.

Shark senses

Hearing: Sharks lack an external ear, however, they have an inner ear that is especially sensitive to detecting sound. Sharks are most responsive to low-frequency sounds, similar to the sounds that wounded prey give off. 

Sight: Scientists do not fully understand how well each species of shark can see, however, based on the structure of their eyes, scientists assume that sharks’ eyes are well suited for seeing moving objects in low light. In clear water, most sharks can probably see effectively for about 50 feet. Some sharks have cones in their eyes which suggest they can also see color.

Smell: Sharks have an acute sense of smell. They can detect some chemicals in concentrations as low as one part per billion. A shark’s sense of smell may detect scents hundreds of yards away from the source. 

Taste: Sharks and batoids have taste buds inside their mouth, but their sensitivity is not yet known. 

Ampullae of Lorenzini: Sharks have an extra sense that uses organs called the ampullae of Lorenzini, which are small pores located on the shark’s head. Each pore contains a jellylike substance and a tiny hair. These pores detect weak electrical fields given off by prey. The ampullae of Lorenzini are effective only within inches of the source and aid in the final moments of prey capture.

Lateral line: Sharks also have a line of sensory pores that run around their heads, down the sides of the bodies and all the way up the tail. This lateral line helps shark sense movement and pressure.

Camouflage

Sharks, skates and rays are well camouflaged. Most are countershaded. Being countershaded means that the back side of the body is dark in color so that they blend in with the dark sea below, and the underside is lighter so that they blend in with the sunlight penetrating the water’s surface. Many sharks and their relatives may be disruptively colored. Disruptive coloration may include spots and/or stripes. These markings help to break up the animal’s body so that it is more difficult to see.

Shark reproduction

Unlike most species of bony fishes, which release thousands of sperm and eggs into the ocean at one time, sharks and batoids mate and produce only a few young at a time. Sharks and batoids also often take many years to reach sexual maturity. When the pups are born or hatched, they are fully formed and able to fend for themselves, so they have a better chance of survival than bony fish. Depending on the species, sharks and their relatives will reproduce in one of three ways. Some sharks lays eggs, some give live birth in a fashion similar to mammals, while others use a method that appears to be a combination of the two.


In oviparous (ovo = egg; parous = birth) sharks, the embryos develop within an egg case. The developing pups get their nourishment from attached yolk sacs. The mother deposits the egg cases in the sea. The shark pups continue to develop inside the egg cases and eventually chew their way out. Oviparous sharks include horn sharks, swell sharks, bullhead sharks, nurse sharks and bamboo sharks.

In viviparous (vivi = live; parous = birth) sharks, the pups develop within the mother’s uterus in a manner similar to mammals. They receive their nutrients in one of two ways: either by the nutrients passed directly through the tissues of the mother to the tissues of the pup, or by absorbing uterine “milk,” which is secreted through the uterus lining. The pups are born live. Viviparous sharks include silky sharks, blue sharks and hammerhead sharks.

In ovoviviparous (ovo = egg; vivi = live; parous = birth) sharks, the shell is often just a thin membrane. The mother holds the eggs within her uterus, and the embryos continue development inside. Pups develop using nutrients from their attached yolk sacs. These sharks may give birth to one or many pups. Ovoviviparous sharks include spiny dogfish, sandtiger sharks and leopard sharks.

The gestation period (the length of embryonic development) varies among species and even among individuals within a species. Gestation lasts from two months (for some rays) up to two years for spiny dogfish. The spiny dogfish’s gestation is the longest known of any animal.

Diversity

There are over 1000 different species of cartilaginous fishes. These include around 470 batoid species and over 450 shark species. Off the coast of Oregon, there are at least 15 different shark species. They include  brown cat sharks, brown smooth-hounds, basking sharks, blue sharks, bluntnose sixgills, broadnose sevengills, common threshers, leopard shark, Pacific angelsharks, Pacific sleeper sharks, salmon sharks, shortfin makos, soupfin sharks, spiny dogfish and white sharks. 

Most of us are most familiar with the larger species of sharks, however, over 80 percent of all sharks are less than five feet long, and 50 percent of all sharks are less than three feet long.

Since they lack a bony skeleton, sharks are seldom preserved as fossils. Generally only teeth are found. Most of the shark families recognized today are known to have been around as long as 100 million years, during the time of the dinosaurs. They are thought to have changed very little since then. 

Sharks live in all oceans of the world, but most species live in the tropics. One species, the bull shark, has been found in fresh water including Lake Nicaragua in S. America and over 1000 miles up the Mississippi River.

Shark Conservation

Sharks have always received much attention, usually negative. Shark attacks are rare. Statistics show that five to 10 people are killed worldwide each year by sharks. People are much more likely to be killed from drowning, bee stings, lightening strikes or traffic accidents.

Humans know little about the ecological role sharks play in the ocean. It is believed that as top predators, they are important in maintaining the balance of the marine ecosystem, preying on sick, weak and injured animals and keeping populations healthy. 

We do know that sharks mature slowly, which makes them prone to rapid extinction by shark fisheries. Some shark species may have only a two percent replacement rate each year. Sharks, like marine mammals, often become fatally entangled in drift and gill nets. They are also hunted for their meat, teeth , hide, cartilage, liver oil and fins. Shark fisheries were responsible for killing 100 million sharks in 1989 alone. 

Sharks and batoids are increasingly vulnerable to human activities. As important indicators of the health of the oceans, they need our help if they are to survive.
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