
1 Origins, Misnomers, and Bottleneck

The language left some room for confusion.
Anonymous

An animal is virtually nonexistent until it has a name. It is simply an “it” or the group of
animals is “them.”Our ancestors living near the sea had many names for seals: sea dogs,
sea cats, sea wolves, sea bears, sea lions, whale horses, and sea elephants. Names are
important, and the name for elephant seals or sea elephants has a peculiar history
(Le Boeuf and Laws 1994). As is obvious to anyone that has seen these animals, the
outstanding characteristic of a male elephant seal is that it is large and has an exception-
ally long nose that falls into its open mouth when it issues a vocal threat to a competitor
(Figure 1.1). Someone suggested that the animal should have been named after a
politician, but this got nowhere, but who knows, this proposal might surface again.

If naming animals were practical, a suitable name would have alluded to the fact that
it was a Big Seal with a Big Nose, or in the Linnaean classification system specifying
genus and species, Megaphoca macrorhinus. But this was not to be. Linnaeus (1758)
had his rules and one of them was precedence. Macrorhinus was proposed in 1824
(Geoffroy Saint-Hilaire and Cuvier 1826) but the name had already been taken by a
genus of coleopterous insects, and a few years later, the species name was given to the
sliteye shark, Loxodon macrorhinus (Müller and Henle 1839). Moreover, Elephas
maximus was already taken by the Asian elephant (Linnaeus 1758).

So, Mirounga, from Miouroung – an old Australian Aboriginal name for elephant
seals – was proposed and has been the genus name since 1827 (Gray 1827). The
species name angustirostris, or narrow nose, was proposed in 1866 (Gill 1866) to
distinguish the northern species from the southern species, M. leonina. The proposer,
an anatomist, was impressed – as was most of the classifiers in the nineteenth century –
by the peculiarly narrowed and pronounced snout of the only northern specimen he
had at his disposal, a female skull. What an irony! It is the snout of the male that is
distinctive (Figure 1.2). Moreover, the name of the southern species, leonina,meaning
lion-like, was based entirely on skull fragments and an erroneous description by Lord
Anson of a sea-lyon from islands off the coast of Chile (Anson 1748). The southern
species bears absolutely no resemblance to a lion or a sea lion. So, we are left with
misnomers for both the northern and the southern elephant seal. The Linnaean system
of classifying and naming organisms originated in 1735 and is based on similarities in
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physical traits. The system continues to be used today, with modifications, but can
appear arbitrary, frivolous, and misleading at times. Perhaps the geneticists and
evolutionists, who are currently displacing anatomists in the taxonomic naming game,
will correct these oddities and contradictions.

Figure 1.1 An adult male surrounded by pregnant and nursing females emits a threat vocalization
to a competitor from the stereotypical posture. Note that he is squashing a pup that is crying out
in distress. (A black and white version of this figure will appear in some formats. For the color
version, please refer to the plate section.)

Figure 1.2 Males and females are easily distinguished from facial features or size. (A black and
white version of this figure will appear in some formats. For the color version, please refer to the
plate section.)
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Elephant seals are the largest of the 34 species of pinnipeds – the feather- or fin-
footed, semiaquatic, carnivorous marine mammals. They are phocids, true seals, as
distinct from otariids, fur seals and sea lions, and odobenids, represented by the
walrus. There are two species of elephant seals in the genus Mirounga: northern and
southern (Figure 1.3).

The evolutionary origins of elephant seals and how they expanded into both
hemispheres are obscure (Riedman 1990). Phocids are thought to have originated in
the North Atlantic 15–20 million years ago and invaded the southern hemisphere
about 10 million years ago. Most collections are, however, from the northern hemi-
sphere, which biases interpretations of evolutionary history (Valenzuela-Toro and
Pyenson 2019). Recent collections in Chile and New Zealand are forcing a revision
of evolutionary history; these findings indicate that rather than diversifying in the
North Atlantic (Briggs and Morejohn (1975), monk seals and elephant seals evolved
in the southern hemisphere and later reinvaded the northern hemisphere (Valenzuela-
Toro et al. 2013; Bossenecker and Churchill 2016; Rule et al. 2020).

Today, northern elephant seals are distributed along the west coast of North America
from mid-Baja California, Mexico, to the eastern Aleutian Islands in Alaska. Southern
elephant seals inhabit island and mainland sites around the Antarctic continent and in

Figure 1.3 Both species of elephant seals are similar in appearance. Top: headshots of an adult
male northern elephant seal on the left and an adult male southern elephant seal on the right.
Bottom: adult female and male northern elephant seals on the left and adult female and male
southern elephant seals on the right. (A black and white version of this figure will appear in
some formats. For the color version, please refer to the plate section.)
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Patagonia, Argentina. The distance separating the breeding ranges of the two species
is 4,000–8,000 km. There is no evidence of intermingling, but vagrant southern
elephant seals have appeared in the northern hemisphere as far north as the state of
Indiana, the Arabian coast (Sultanate of Oman), the Gulf of California (Sea of
Cortez), and the Gulf of Panama, Taboga Island (Johnson 1990; Redwood and
Felix 2018; Elorriaga-Verplancken et al. 2020; Valenzuela-Toro et al. 2020). To
my knowledge, vagrant northern elephant seals have not been observed south of
the equator.

It is not clear how long the northern and southern species have been separated.
Separation may have been as recent as the last major glaciation, which ended 5,000–
10,000 years ago, or as long ago as the early Pleistocene. The two species are distinct
in some ways and similar in others (Le Boeuf and Petrinovich 1974a; Le Boeuf and
Laws 1994). The southern species is larger, especially the males, and can bend
backwards, assuming an extreme U-shaped posture. Males of both species possess a
long proboscis and a rugose chest shield of thick skin, which receives most of the
blows and bites during fights. The nose is not involved in threat vocalizations of
males, as was once thought. These secondary sexual characteristics signal that the
bearer is an adult male; they are more pronounced in the northern than the southern
species. The two species live in different environments. The threat vocalizations of the
males sound different but have a similar function. These differences imply a separ-
ation long enough for the evolution of different structures. Nevertheless, their aquatic
and breeding behaviors are remarkably similar (Figure 1.4).

If nomenclature were closer to reality and elephant seals were named Megaphoca
macrorhinus, the two species might be further differentiated as boreus for northerns
and australis for southerns. Not only would this be the most fitting description, but it
has a poetic ring. Perhaps, then, local sports teams along the west coast of the United
States would be more likely to take the seals as mascots, instead of the overused
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Figure 1.4 The major events in the breeding season of northern and southern elephant seals are
similar, with both occurring during the coldest months of the year.
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bulldogs, eagles, lions, tigers, wildcats, cougars, panthers, and so on, which have no
local connection. Can’t you just hear the cheerleaders urging and cheering on the
crowd with chants like this:

Mega-phoca, macro-rhinus
Rah, rah, rah,
Smack ‘em in the rostrum,
Sis, boom, bah.

After all, if the University of California at Santa Cruz can adopt the banana slug,
Ariolimax californicus, as its mascot and get free publicity with John Travolta wearing
a tee shirt emblazoned with a bright yellow banana slug in the movie Pulp Fiction, it is
no great stretch for a school to use Megaphocs as its brand. Go Megaphocs!

Whatever you want to call them, northern elephant seals (Mirounga angustirostris
orMegaphoca macrorhinus boreus) are the focus of this book. Experts agree that they
were present in California waters by the late Pleistocene. Archaeological remains
confirm that they were here when humans colonized the region over 15,000 years ago.
Remains in kitchen middens suggest that elephant seals and other pinnipeds were
important for the subsistence of aboriginals in the area at the time (Glassow 1980).

Certainly, elephant seals were prominent and abundant along the entire coast from
southern Alaska to mid-Baja California in the latter part of the eighteenth century. We
don’t know what their population was when seal hunting began in the 1800s, but
judging from the seal harvests that followed, it was likely in the range of 100,000–
300,000 (Busch 1985). There are records of elephant seals harvested at Los Coronados,
Bahia San Cristobal, Islas San Benito, Isla Cedros, and Isla de Guadalupe in Mexico, at
Santa Barbara Island in southern California, and at the Farallones, near San Francisco
Bay, in central California. It is likely that they were harvested at most places where they
breed today. A whaling captain, Charles Scammon, recalled that elephant seals used to
breed from Point Reyes, just north of San Francisco Bay, south into Mexican waters as
far as Cedros Island, Cabo San Lázaro, and Guadalupe Island (Scammon 1874). We got
reports of the whereabouts and abundance of elephant seals, however, only from the
merchants whose business was killing them for profit.

The early 1800s to the 1860s was a disastrous time for elephant seals and most
other marine mammals along the west coast of the United States. It was theriocide, the
slaughter of wild animals on a grand scale (Beirne 2018). Elephant seals, sea otters,
sea lions, and whales were harvested commercially and massacred relentlessly to such
an extent that their populations were virtually annihilated. First it was for the pelage of
sea otters and fur seals, then it was for the blubber of whales and elephant seals that
was rendered to oil. The crews on many vessels were opportunists and took whatever
marine mammals were available. One estimate of the number of elephant seals
harvested is 250,000 but this is an arbitrary figure from few and poor records that
are difficult to interpret. One thing is certain: “elephanting” was a sordid business. As
one wag described it: “One need not sentimentalize over sea elephants. Their only use
to the world is to provide blubber.” This reflects the prevailing philosophy of the day
that living things were feckless unless they were useful for humans. Of course, profit
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justified everything; fur commanded a handsome price in the Orient and oil was a
necessary commodity at home because the growing human population needed it.
Petroleum would come later. Animal oil, and later tallow, served many needs of the
times. Seal oil was a better grade of oil than most whale oils; it burned with a clearer
flame at home and in street lighting, and it had wide use in lubrication and other
necessities such as soap, paint, oils for tanning, and finishing leather. A big bull could
produce as much as 210 gallons of oil. Moreover, the seals were easy to slaughter.
They were unafraid of humans and didn’t flee into the water like fur seals and sea
lions, and they were not as difficult and dangerous to slaughter as gray whales. A bull
might sleep while its neighbor was shot and flensed of its blubber on the spot, and the
sleeping seal was next. The seals could be herded and killed at leisure. Although large
and formidable, they were easy pickings for men with guns or lances.

By the end of the Civil War, there were so few left that it was no longer commercially
profitable to hunt them (Stewart et al. 1994). From about 1865 to 1892, only a few were
seen in Mexico or no elephant seals were seen at all. The species was considered extinct
by the late 1870s; this was before the northern elephant seal was considered a different
species from the southern elephant seal. In 1880, a small herd was discovered at Bahía
San Cristobal in Baja California. Over the next four years, all 335 of these seals were
killed. In 1883, 80 elephant seals were killed at Isla de Guadalupe, a remote volcanic
island located in the Pacific Ocean 150 miles west of the Baja California mainland.
Another four were killed there in 1884. The species was again considered extinct.

In 1892, however, C. Townsend and A. Anthony, on a collecting expedition for the
Smithsonian Institution, saw eight elephant seals at Isla de Guadalupe (Townsend
1912). The collectors were elated and rejoiced at seeing these survivors, and then, with
nary the slightest pause, they killed seven for the Smithsonian’s collection. Of course,
they realized that these animals represented the last of an exceedingly rare species but
adding to the collections was their highest priority. Indeed, the rarity of the seals made
the collections even more important. This was the “science” of the day.

The late 1890s were clearly the nadir in the long history of the species. Indeed, the
species was one step away from the plunge into the abyss of extinction. Remote Isla de
Guadalupe was the last refuge. The seals went through a population bottleneck,
meaning that a population of thousands of seals was reduced to a few survivors. It
was estimated that fewer than 20 animals survived (Bartholomew and Hubbs 1960).
This speculation was later confirmed by an investigation of the DNA sequence
diversity in two mtDNA regions (Hoelzel et al. 1993; Hoelzel 1999). The genetic
studies showed that there had been one or more population bottlenecks, or genetic
bottlenecks, and calculated their size and duration. The conclusion was that there was
an extreme bottleneck, perhaps lasting 20 years, where only 10–20 seals remained in
the population. The overall genetic diversity of the species had been greatly reduced.
The survivors lost genes and gene combinations. They were remarkably homogeneous
in an allozyme survey (Bonnell and Selander 1974; Hoelzel and Le Boeuf 1990;
Hoelzel et al. 2002) as well as in mtDNA analysis. In contrast, the southern elephant
seal, which had been commercially harvested as well but not to the same degree as the
northern species, did not lack genetic diversity.
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There is no doubt that the northern elephant seal population was squeezed through
an extreme population bottleneck that changed its genetic structure forever. Think
what this means. A population or genetic bottleneck reduces variation in the gene
pool; genes or gene combinations that took eons to accumulate are lost. The survivors
have less genetic diversity to pass on genes to future generations of offspring through
sexual reproduction. Genetic diversity remains low, increasing very slowly over time
as random mutations occur, only some of which are favorable, and this is a very slow
process. The robustness of the pre-bottleneck population, selected and formed over a
long time, was compromised and the survivors may be incapable of adapting to
environmental changes, such as a shift in available resources. After all, the best hedge
against an uncertain future is genetic variation; that is what sexual reproduction brings
to the table. That is not all; genetic drift and inbreeding are associated with population
bottlenecks and can lead to further loss of alleles or an increase in deleterious
mutations. Numerous studies have shown that there is a positive correlation between
genetic diversity and measures of fitness.

Are the elephant seals of today different from those that existed before the popula-
tion bottleneck? Probably, but this is difficult to confirm, and if they are different, it is
not clear how the differences are manifested. Although the elephant seals of today lack
genetic diversity, there is no doubt that there are differences in behavior between
individuals. This is obvious from observing the mating strategies of individual males
during the breeding season. But when we tried to determine paternity using DNA
fingerprinting, it could not be done because we could not distinguish one potential
father from another. This procedure, used for determining paternity in most mammals,
as well as southern elephant seals, did not work with northern elephant seals because
they lacked genetic diversity. Too bad because it would have been important to
determine whether the males that dominated mating fathered most of the pups, or
whether dominant males that mated frequently suffered a decrease in sperm count and
ability to inseminate females, or whether males that mated exclusively with departing
females (who had already mated with other males) or forced copulations fathered
offspring. Questions such as these could not be answered. Just how important is the
loss of genetic variability of elephant seals, or any other animal, is not clear. It is
unlikely that a population ever regains the range of genetic diversity it once possessed.
Lastly, our observations of behavioral differences in animals with genetic similarities
suggest a flexible link between genes and behavior.

Many other mammals have extremely low genetic variation because their popula-
tions underwent bottlenecks. European bison living today descend from 12 individuals
(Luenser et al. 2005). The giant Panda, the golden snub-nosed monkey, the golden
hamster, and cheetahs are others whose populations experienced bottlenecks (O’Brien
et al. 1985; Caro 1994; Zhang et al. 2002). Among birds, the New Zealand black robin
and greater prairie chickens are genetically depauperate for the same reason. The
Galapagos Islands giant tortoise is a prime example of an animal that suffered a
population bottleneck (Milinkovitch et al. 2013). But the classic example of the
bottleneck phenomenon, and recovery from it, is the northern elephant seal.
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