The Pinnipeds: Seals, Sea Lions and Walruses

Background Information

The Pinnipeds
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Seals, sea lions and walruses are carnivorous marine mammals that belong to the suborder Pinnipedia (pinn-ih-PED-ee-ah). The word pinniped means “feather-footed” or “fin-footed.” There are three families in this suborder. The family Phocidae (FOE-sih-dee) includes the “true” or “earless” seals. The true seals have tiny ear holes but no external ear flaps. Members of the family Otariidae (OE-tar-EE-ih-dee) are known as the “eared” seals and includes sea lions and fur seals. Walruses are the largest pinnipeds and belong to the family Odobenidae (oe-doe-BENN-ih-dee). Walruses are neither seal nor sea lion, but share characteristics with each. Like sea lions, walruses have long front flippers that they can use to “walk” on land and hind flippers that rotate underneath their body. Like seals, walruses lack earflaps and use their hind flippers in a side-to-side motion for swimming.
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	True Seals 
	Eared Seals

	Examples: Harbor seals, monk seals, leopard seals and elephant seals
	Examples: California sea lions, Steller sea lions and Northern fur seals

	· Found in marine and freshwater habitats
	· Found only in marine habitats

	· Found in both Atlantic and Pacific regions
	· No northern Atlantic species exist

	· No ear flaps; sometimes called “earless seals”
	· Small ear flaps; sometimes called “eared seals”

	· Hind flippers don’t rotate forward; bounce along on their bellies on land
	· Can rotate hind flippers forward, raise bodies up and “walk” on land with all four flippers

	· Swim by moving their hind flippers in a back and forth motion 
	· Push long front flippers up and down; appear to be flying through the water

	· Relatively quiet, with occasional grunts, groans or growls
	· Most have a bark that sounds similar to a dog’s bark, although some sound more like a lion’s roar.
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Size

The pinnipeds range in size from the short and stubby Baikal seal (the only exclusively freshwater pinniped – found only in Lake Baikal in Russia), to the Southern elephant seal. The maximum recorded length of a Baikal seal is 4’7”, while a male Southern elephant seal can grow to be 16’6” and weigh up to 11,000 pounds!

Staying Warm

Water draws heat away from the body 25 times faster than air. For example, a human swimming in 80 degree water will eventually get chilled, while the same person can remain comfortable in 80 degree air. One way that marine mammals compensate for this potential heat loss is that their bodies can produce and retain more internal heat. 
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Like most other marine mammals, pinnipeds rely on a thick layer of blubber to keep them warm. The true seals have an especially thick blubber layer that is also used as an energy source during periods of fasting. During certain times of the year up to 50 percent of a marine mammal’s body weight is blubber.

All the pinnipeds have fur, with fur seals having the densest coats. Like other mammals, pinnipeds must molt (shed) their fur in order to maintain a healthy coat. Molting usually occurs once a year in the spring or fall. Sea lions and fur seals tend to molt their fur fairly gradually, with single hairs coming loose and being replaced all over their bodies. Fur seals may take up to three years to complete a molt. Some true seals (such as elephant seals) go through what is called a “catastrophic molt” and will actually loose their hair in sheets. During a molt. most pinnipeds will spend considerably less time in the water due to a decreased ability to retain heat. This is because the blood supply increases in the areas where the hair is being replaced. Elephant seals will typically fast during the molting process. The marine mammalogists that work here at the Oregon Coast Aquarium have described our harbor seals and California sea lions as being quite “grumpy” during the molting process. They also have a decreased appetite.
Swimming and Diving

Pinnipeds have torpedo-shaped bodies that allow them to move quickly and easily through the water. Their bodies can also be described as hydrodynamic. True seals move their hind flippers in a side to side motion for propulsion, using their front flippers more for steering. The eared seals rely more heavily on their long front flippers to help them “fly” through the water, while the rear flippers are use for steering. True seals can reach speeds of 14 to 24 miles per hour. Eared seals can reach cruising speeds of about 24 miles per hour but can double that speed in short bursts.

In order to catch much of their prey, pinnipeds must be able to dive to great depths. While most dives may last only several minutes, elephant seals hold the record, being able to hold their breath for up to two hours. They can do this because their blood supply is proportionately larger and more capable of absorbing and storing oxygen than most other mammals. Like whales, pinnipeds also have a slower heartbeat while diving. Lastly, their skeletons are more flexible, allowing them to withstand the extreme pressure of a deep dive.

On Land

Eared seals are able to rotate their hind flippers forward and actually lift their bodies up

off the ground and shuffle along the shore. The shorter front flippers of the true seals are not capable of lifting their entire bodies, and their hind flippers do not rotate forward, leaving them to bounce along on their bellies. However, don’t be fooled by their apparent awkwardness, the true seals can move quite quickly and in most cases can outrun a person if they feel threatened.

Senses

Hearing

Some pinnipeds tend to be quite vocal and can even identify individuals based on their vocalizations.

Most scientists now agree that at least some pinnipeds can use sound in the form of echolocation to navigate and find food. When echolocating, the animal sends out a sound into the water and then uses the returning echo to identify objects that have reflected the sound. Echolocation is also used by toothed whales (dolphins, porpoises and sperm whales). This is a very effective method of navigation and also helps them to locate predators and prey. While bats can echolocate in the air, echolocating underwater is even more effective because sound travels four times faster through water since it is much denser.
Seeing

Pinnipeds have very sensitive eyes that allow them to see well both above and below the water. Their eyes are also well adapted to seeing in murky water. Thick tears protect their eyes from the salt and other potential irritants in the water. These tears flow continuously, even when they are out of the water, making them look like they are crying.

Smell
Most pinnipeds have a weak sense of smell. Although females rely somewhat on smell to help them identify their pups, they appear to rely more on their ability to identify their pups’ unique vocalizations. 

Touch

Their whiskers, also called vibrissae (vih-brih-see), help them to find food in murky water, and sense vibrations around them. They are also used by some species to locate breathing holes in the ice. These special whiskers may contain ten times more nerve fibers than those of most land mammals. Walruses have as many as 700 vibrissae!
Feeding

Pinnipeds are opportunistic feeders. This means that they will eat just about anything edible and available. Most pinnipeds eat a variety of fish, shrimp and squid. Some will

also eat marine birds, including penguins. Crabeater seals have modified teeth that allow them to strain krill and other plankton from the water. Some walruses and leopard seals have been known to feed on other pinnipeds. However, most walruses eat a variety of bottom-dwelling animals such as clams, crustaceans and sea cucumbers. A walrus can suck a buried clam right out of its shell.
While tooth structure in pinnipeds varies, most have sharp teeth that are designed for grasping prey and swallowing it whole. When capturing prey too large to swallow whole, they will tear it into smaller chunks that can be more easily ingested.

A walrus’s tusks are actually elongated canine teeth. Once thought to be used for finding food, scientists now know that tusks are used for hauling their large bodies out of the water and onto land and for defense. Both male and female walruses have tusks.

Migration

Pinnipeds migrate from areas of abundant food supply to select beaches where they can safely molt, give birth and care for pups.

Northern elephant seals have the longest migration of all the pinnipeds. They migrate twice a year between the Californian and Mexican beaches and their feeding areas in the North Pacific Ocean. The adult males feed in the Gulf of Alaska and near the eastern Aleutian Islands, while the adult females feed further south. Their first migration takes place after the winter breeding season, the second after the summer molt. The bulls spend about 250 days at sea each year and travel at least 21,000km (11,331 miles); the females spend about 300 days at sea and travel at least 18,000km (9,712 miles).
Reproduction

All pinnipeds haul out on land or ice to breed. The majority of the true seals haul out onto the ice to breed, and males only have the opportunity to mate with one or two females. Most species that breed on land will form groups called rookeries. The males establish territories and will attempt to mate with as many females as possible. Fights between males are common but very rarely fatal.

In many groups of animals, one sex is different from the other; for instance, hens and roosters are different in size and plumage. This is called sexual dimorphism. With some marine mammals sexual dimorphism is obvious, such as males being much larger than females. Sometimes sexual dimorphism can be subtle with slight differences in size. Other more obvious differences may include something like the forehead bump (sagittal crest) on male sea lions, the large snout (proboscis) on male elephant seals or the inflatable nostril (bladder) on the male hooded seal. Females of these species do not have these traits. 

Females typically give birth to one pup. The fat content of a pinniped mother’s milk is 20 to 55 percent. Mothers must leave frequently to hunt for food, sometimes leaving pups for several days. Still, pups grow quickly and build up blubber reserves that will help

them get through the rough weaning process. Males are not involved in raising pups, in fact it is not uncommon for a careless male to crush a young pup in its haste to breed with a female or defend his territory.

Social behavior

Social behavior and structure varies depending on the season. For example, groups that gather during the breeding season will behave differently than when they’ve come to shore to molt.

True seals (with the exception of elephant seals) tend to gather in slightly smaller groups and aren’t as gregarious. They seem to have a much greater appreciation for personal space, although they will huddle closer together for warmth during colder seasons.

Harbor seals will haul out in mixed age and sex groups more commonly than other species throughout the year. The reason for this is probably that there is “safety in numbers.” Members of the group will all keep an eye out for danger and alert others to possible dangers.
Communication 
All pinnipeds use a variety of vocalizations to communicate with each other both above and below the water. True seals tend to make more sounds underwater but are rather quiet while on land. Eared seals are quite the opposite, tending to be very vocal when congregated in groups on land. 

Pinnipeds may vocalize to establish or maintain territories or to keep in touch with other individuals while hunting in the water or while congregated in large groups on land. Males tend to use loud threat vocalizations during confrontations with other males over females within their harem. Mothers and pups make their own distinctive calls when reuniting after being separated when mothers go to sea to hunt, or if a pup wanders off and gets lost.

Body language is also commonly used among pinniped species. Males will literally throw their weight around as a signal of their strength and ability to defend their territory.

Predators

Depending on the region and the species, pinniped predators include white sharks, tiger sharks, some reef sharks, killer whales, leopard seals and polar bears. In some cases walruses and Steller sea lions are also a threat. Arctic foxes, red foxes and wolves will prey on pups in certain areas.

In some regions, humans continue to prey on pinnipeds. Some indigenous cultures still rely on these animals for their survival, and commercial hunting is still allowed in certain areas outside of the United States.

Human interaction and conservation

A Dangerous Past

Pinnipeds were hunted by native cultures for years. Their skin and fur were used to make warm and water resistant clothing, their blubber, flesh and organs were eaten and their bones were made into harpoon points and various other tools.

In the late 1700’s non-native people began to exploit pinniped and sea otter populations in the North Pacific for their fur. By the late 1800’s, it was estimated that more than two and half million pinnipeds had been slaughtered. In 1911, the North Pacific Fur Seals Convention of 1911 was signed, prohibiting further killing of seals for their fur. By then fur seal populations had dwindled to about 400,000.

Elephant seals were also targeted for the oil in their blubber. Their numbers were close to extinction off the coast of California, with only about 100 animals remaining. 

Today both fur seal and elephant seal populations have increased dramatically and should continue to do so as long as they are protected from non-native hunts.

Other pinniped populations have been impacted historically as well. During the early 1900’s a bounty was placed on harbor seals, in a misguided effort to protect salmon stocks in the Pacific Northwest. Harp seal pups are still harvested commercially for their pelts in parts of Northeastern Canada. However, their populations are stable and they remain the most abundant pinniped species in the Northern hemisphere.

Protection

In the United States all marine mammals are protected under the Marine Mammal Protection Act (MMPA) and the Endangered Species Act (ESA). 
There are currently four species of pinnipeds in the United States on the endangered species list. These include the Caribbean monk seal (commonly believed to be extinct), the Guadalupe fur seal, the Hawaiian monk seal and the Steller sea lion. The Caribbean monk seal and the Hawaiian monk seal are listed as endangered, while the Guadalupe fur seal is listed as threatened. The Steller sea lion is listed as endangered in the western part of its range, but is listed as threatened east of that longitude. Other species whose population status is of concern include the New Zealand sea lion, Japanese sea lion, Galapagos sea lion, Galapagos Island fur seal, San Fernandez fur seal, Guadalupe fur seal and the Northern fur seal.
Commercial hunting of seals in the 18th and 19th centuries and in the early 20th century played a large role in pinniped population declines. Other factors involved have been disease, coastal development, competition with man for prey species, and pollution. 

Toxins entering the ocean from various sources contaminate fish that are then consumed by larger marine predators, including whales and pinnipeds. These toxins accumulate in the blubber layer, while mercury, lead and other metals collect in the kidneys, liver and spleen.
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