Foreword
Sea cows are not closely related to cows. This common
name stuck because they feed almost exclusively on sea
grasses or other aquatic vegetation. In scientific literature,
sea cows are often referred to as “sirenians.” Both terms are
used interchangeably. There are two groups of extant
(currently living) sea cows: the manatees of the Atlantic
Ocean, and the dugongs of the Indian and Pacific Oceans.
Although manatees and dugongs are both sea cows, and
sirenians, they are quite different in many respects.
F rom time to time, the fossilized bones of
fifteen-million-year-old sea cows erode from the
cliffs along the western shore of the Chesapeake
Bay in Maryland. That sea cows were regular prehistoric
inhabitants of this area tweaked my interest in this group
of marine mammals. That sea cows were the inspiration
for the origin of some mermaid myths kindled the interest of
other exhibit committee members and essentially guaranteed
that I would be able to pursue research into the origin and
evolution of sea cows and mermaids for the purpose of
generating an exhibit for the Calvert Marine Museum.
The recent discovery of Pezosir en portelli , fifty-million-year-old
four-legged fossil “sea cows” from Jamaica, was one of the driving
forces behind compiling this guidebook. In addition to this,
having generated so many interesting images for the exhibit, it
seemed a shame not to make an attempt to disseminate them more
widely. Consequently, although this exhibit guide is based on the
exhibit “Sirens and Sirenians,” it is a stand-alone summary of
our present knowledge on the origin and evolution
of both sirenians and sirens.
Stephen Godfrey Ph.D., Curator of Paleontology
Calvert Marine Museum, Solomons, Maryland
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Introduction
Living sea cows (sirenians) are a group of aquatic, m ostly herbivorous (plant-eating) mammals.
Like other mammals, they all have at least some hair on their bodies and females give birth to
babies that drink their mothers’ milk. Although sea cows are relatively rare creatures today, they
were much more common and widespread in the past, especially during the Miocene
epoch (23.8-5.3 m illion years ago) .
Sirenian fossils have been collected in Europe and North America since the
earliest days of vertebrate paleontology, but their fossil record is still spotty.
Without a doubt, other extinct sea cow species will be discovered as
paleontologists continue their search.

The intent of this work is to give you an application of the remarkable history and
biology of these unique animals, and the curious relationship they share with mermaids.
A dugong cruising the shallow waters of the western Paciﬁc Ocean.

© Doug Perrine/Seapics.com.

THE ORIGIN AND DIVERSITY OF SEA COWS THROUGH

The First Sea Cows
P resent-day sea cows look like fat, stubby-faced
dolphins(a group to which they are not closely related).
They have very rounded but streamlined bodies, flipperlike front arms, no hind legs, and a powerfulhorizontal
tail fin for swimming. However, sirenians have not always
had the features that allow
them to spend all their
lives in water. The
oldest knownones,
like Pezosiren portelli
Domning 2001 (and
other members of the
familyProrastomidae),
that lived about fiy
millionyears ago, did
not have streamlined
bodies, front flippers,
or a tail fin. Instead,
these pig-sizedcreatures
had short but fully
functional front and hind legs
for walking around on land (See figures at right). Like
modern sea cows, however, these ancient creatures had
heavy bones that helped to counteract the buoyant effects
of their large lungs, suggesting that they spent much of
their time, hippo-like, sloshing about in water.
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A skeletal restoration of Pezosiren portelli. Very few foot or tail bones have
been found to date.

One possible life restoration of Pezosiren portelli. Here, Pezosiren is shown
standing on its toes (a condition anatomists describe as digitigrade), much
like a modern-day pig; however, it is also possible that its foot posture was
more otter-like or “flat-footed” (i.e., plantigrade).

ﬁfty millionyears ago ...

A life restoration of Pezosiren portelli as it may have appeared fifty million years ago
in i ts tropical habitat near present-day Seven Rivers, Jamaica.

Sea Cow
Relatives
Sea cows are
grouped with
elephants and
desmostylians(an
entirely extinct
group of hippo-like
behemoths) in a
larger assemblage of
mammals known as
the Tethytheria,
meaning “Beasts
from the Tethys
Sea.” Although
living sea cows and
elephants are about
as different as two
mammals can
appear to be, the
oldest-known
elephant-like
creatures and sea
c o w s we r e s i m i l a r
and are presumed to
share a common
ancestor which lived

THE ORIGIN AND DIVERSITY OF SEA COWS THROUGH

P rorastomus sirenoides
The first evidence of the oldest and most primitive
known sea cows dates from 1855, when paleontologist Sir
Richard Owen described a fiy-million-year-old sea cow
skullcollected from Eocene sediments from Jamaica and
gave it the name P rorastomus sirenoides. Unfortunately,
very lile of the rest of the skeleton was known, so not
much could be said about its abilityto move about in
water or on land. The discovery, by Dr. Daryl Domning
and Roger Portell,of the closely related Pezosiren portelli
that was able to walkabout on land or swim in the water,
would strongly suggest that P rorastomus sirenoides was
similarly endowed.
P rotosiren , another Eocene sirenian, also had complete
hind legs. However, its legs were proportionately
shorter than those of Pezosiren and were in all likelihood
incapable of liing the belly of this creature off the
ground for any length of time. Consequently, this
sirenian was probably confined to the water.
By the end of the Eocene, thirty-eight million years ago,
sirenians like Eosiren had become fully aquatic, displaying
a streamlined body and other specialized aquatic features.
These aquatic sea cows, the early dugongids, had stubby
(vestigial) flipper-like hind legs, if any
.

A skull drawing of Prorastomus sirenoides in a le lateral view. Scale bar

A life sketch of the seal-like Protosire n.
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The diversity of sirenian genera through time based on fossil finds.
Imagine how little we would know about sea cow evolution if
their fossilized bones had never been found!

WHAT MAKES A SEA COW A SEA COW?
If the oldest extinct sea cows (the prorastomids)did
not look much like livingsea cows, why do we call them
“sea cows”? What is it about an animal that makes it a
sea cow? Scientists group plants and animals together
based on the clustering of unique features. For example,
mammals are a unique group of animals that have hair
and the females produce milk to feed their babies. Sea
cows are mammals,distinguished from all others
because some of the bones in their skeleton are greatly
thickened (a condition known as “pachyostosis”),and
these bones are much heavier than normal ones (a
condition known as “osteosclerosis”). Fossilized
prorastomid bones are also both pachyostotic and
osteosclerotic. In addition to which, these most ancient
terrestrial sea cows exhibit other hallmarksthat evidence
their membership in the sea cow clan.

Work for Young Paleontologists
Will our understandingof the origin and
evolutionof sea cows change? Certainly, as more
fossil sirenians are unearthed! Even though
paleontologistshave been finding and describing
extinct sea cows for almost two hundred years,
many more prehistoric sea cow species remain to
be discovered, particularly in the Southern
Hemisphere and around the Indian Ocean. Future
fossil finds will give us a more complex but fuller
understanding of the history of these creatures.

TYPICAL MAMMAL RIB
(ATLANTIC BOTTLENOSE

SLENDER SHAFT

MARROW CAVITY

TYPICAL SEA COW RIB
(METAXYTHERIUM

PACHYOSTOTIC BONE
(SWOLLEN SHAFT)

OSTEOSCLEROTIC BONE
(NO MARROW CAVITY)
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A Typical Miocene Sea Cow:
Metaxytherium crataegense
No sea cow species has lived throughout this group’s
fi y-million-year history
. Different kinds have lived at
different times. More species of sea cows lived during
the Miocene epoch than at any other time. For most of
this twenty-million-year period, conditions were
right for sea cows to diversify; global
oceanic temperatures were warmer and
sea grasses flourished. To date, some
twenty species have been found in
Miocene-age deposits.
The fossilized bones of Metaxytherium
crataegense , an extinct Miocene sea cow, have
been found in sedimentaryrocks along the
eastern seaboard of NorthAmericaand into the
Caribbean and South America, where they lived
between eighteen and fourteen millionyears ago.
Other species of Metaxytherium lived in the
Caribbean until about five million years ago.
Paleontologistsbelieve that at about that time,
other sea cows (the manatees) moved north
f rom South Americainto the Caribbean and
western NorthAtlanticand may have
contributed to the extinction of
Metaxytherium.

A sculpted life restoration of the Miocene
s e a c o w , Metaxytherium crataegense.
© Calvert Marine Museum.

A composite skeleton of a Miocene sea cow. The light-colored
bones are painted replicas of real fossils from the Miocene
sea cow, M etaxytherium floridanum . The original bones were
collected from the Lower Bone Valley Formation near Tampa,
Florida. The darker ribs are real fossils of the older Miocene
sea cow, Metaxytherium crataegense ( C M M - V - 2 4 2 ) . T h e s e
fossils were discovered by Joseph Turner in the Calvert Cliffs
of Maryland and collected by him, Dave Bohaska, Norm Riker,
Wally Ashby, and Sandy Roberts.

THE LIVING SEA COWS

Manatees
There are two living families of sea
cows. The well-knownmanatees, of
which there are three closely related
species, are members of the family
Trichechidae. A single species of dugong
is placed in the familyDugongidae.
Manatees live only in the Atlantic
Ocean. The West Indian manatee,
Trichechus manatus Linnaeus 1758
(Linnaeusis credited as the first scientist
to adequately describe and name this
species of manatee, which he did in
1758) has the largest geographic range.
Female West Indian manatees are about
twelve feet long and weigh about 2500
lbs (about 1000 kg). Males are about ten
feet long (about 3.9 m) and weigh
roughly 1200 lbs (about 500 kg).
There are two subspecies of the
West Indian manatee: the Florida
manatee, Trichechus manatus latirostris
(Harlan1824), and the Antillean
manatee, Trichechus manatus manatus
Linnaeus1758.
Florida manatees.

© Florida Power and Light .

THE LIVING SEA COWS

Florida Manatee

West African Manatee
Below: The Antillean manatee
inhabits the West Indian
islands, coastal and inland
waterways of Central America,
and is also found along the
northern and eastern coasts of
South America.

Above: As its name implies, the Florida
manatee is most commonly found in or
around this state, although its summer
range occasionally extends north to
Maryland or beyond and west to Louisiana.
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Antillean
Manatee

Above: T h e West African manatee, Trichechus
senegalensis Link 1795, is very similar in
appearance, size, and life habitat to the West
Indian manatees.

THE LIVING SEA COWS

Amazonian Manatee

L e f t : T h e Amazonian
manatee, Trichechus inungui s
(Natterer 1883), is the
smallest living trichechid,
reaching nine feet long and
just over 1000 lbs (450 kg).
They inhabit the fresh waters
of the Amazon River and its
tributaries in South America.

L e f t : A baby Amazonian manatee cradled by Dr.
Daryl Domning. © Diana Magor.

THE LIVING SEA COWS

Dugongs
O nly one living species, the dugong, Dugong dugon
(Müller 1776), is placed within the other family of
sirenians, the Dugongidae. Nevertheless, living dugongs
have by far the largest range of any sea cow species,
extending from the eastern coast of southern Africa in
the Indian Ocean, to islands well to the east of Australia
in the Pacific Ocean. The average adult dugong is about
nine feet (2.7 m) long and weighs approximately 600 lbs
(275 kg). Larger individuals are known to measure
eleven feet in length and weigh nearly 900 lbs.

Above: A female dugong grazes on sea grass at the Toba Aquarium in Toba,
Japan. © Dr. Daryl Domning.
L e f t : Geographic distribution of the dugong.
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SIRENIANS FROM THE INSIDE OUT

Introduction
Although sea cows appear to have a very thick coat of blubber, in reality, they have massive rib cages housing very long lungs and a
massive digestive system. To appreciate the way sea cows are put together, let’s take a closer look at their bodies from the inside out.
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A Florida manatee skull in a left lateral view showing an outline of the
soft tissue around the skull.

A dugong skull in a left lateral view showing an outline of the soft
tissue around the skull.
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SIRENIANS FROM THE INSIDE OUT

Feeding
Sir enians routinely spend eight hours a day feeding, durin g
which time they consume appr oximately 15 percent of their
body weight in wet vegetation. Sir enian food consists of just
about any aquatic plant. The shape of the manatee skull and
position of the mouth allow it to feed on plants both on the
surface and on the bottom. The dugong skull is strongly bent
down at the front, placing the opening of the mouth straight
down. This forces the dugong to feed only off the bottom.

Dugong feeding.
© Daryl Domning

Their upper lip is divided by a deep cleft. The two halves of
this lip can move together, pinching plants and helping to push
them into its mouth.

Mouth and Teeth
Manatees have many small molars that are produced
at the back end of the upper and lower jaws and move
forwar d as they are worn, to be shed once they reach the
front end of the tooth row. The roots of worn-out teeth
are dissolved and absorbed by surr ounding soft tissues
so that they may be discar ded more easily.
They can produce as many as 180
teeth or more in a lifetime. A
pair of vestigial upper
incisors are sometimes
present, buried beneath
horny plates that cover the
roof of the mouth. These
vestigial teeth never erupt.
Unlike manatees,
dugongs only replace their
teeth once. Dugong
incisor tusks do erupt, but
usually only in males ,
which use them for
fighting.

SKELETON AND INTERNAL ORGANS
Lungs: Sirenian lungs are about three feet long or about 36% of their total body

length. Sea cows are able to stay submerged for about twenty minutes,
although most of the time they surface to breath every two to four minutes.
With each breath, a sea cow changes 50 percent of the air in its lungs. This
compares with only 10-20 percent in humans and 80-90 percent in dolphins.
Sirenians are able to compress the air in their lungs. They do this by contracting
the muscles which surround these organs. When the air is compressed, they sink
to the bottom without moving their tail or flippers. When the muscles relax,
allowing the air in their lungs to expand, they rise towards the surface.

S k e l e t o n : Because sea cows are shallow divers with large
lungs, they have heavy skeletons to help them stay
submerged; their bones are both swollen (pachyostotic)
and dense (osteosclerotic), especially the ribs.

T a i l b o n e s : The tail bones extend along the midline to

t he end of the wide paddle-like tail. As in dolphins and
whales, there are no bony supports that extend out into the flukes.

Tail Flukes:

The flukes are
made of strong
connective tissues.

V o i c e / V o c a l i z a t i o n s : Sea cows make a variety of

underwater sounds for social communication. There is no
evidence that sirenians use the sounds they make to
echolocate like dolphins.

Tongue: Sea cows have a short tongue that they are not
able to stick out of their mouth. The surface of the
tongue is covered with short spines used in processing
underwater vegetation.

M o u t h / T e e t h : Fibrous aquatic vegetation is crushed in
the sirenian mouth by teeth and horny plates.

Hip Bones: Living sea cows
have very reduced hip bones
with no development of hind legs.
D i g e s t i v e T r a c t : If the average sea cow digestive system were pulled
straight, it would stretch 130 feet (41.4 m in a female 3.25 m long), or
about ten times the length of the animal. The enormous length of the
digestive tract in sirenians accounts for much of their round, bulky,
barrel shape. As in many terrestrial herbivores, sea cow guts are home
to cellulose-digesting bacteria. These bacteria transform the tough
plant cell wall cellulose into byproducts, some of which are more easily
absorbed by sirenians. Food stays in the intestines for about one week
to allow for this fermentation. A byproduct of bacterial action is the
production of large quantities of methane gas.
Illustration courtesy of the Zoological Society of L ondon. Modified fro m Murie, 1872.

MUSCLE LAYER
Although sirenians are not as efficient as whales and dolphins at swimming, nevertheless
they do possess powerful muscles that flex the tail flukes to propel them through the water.

M u s c l e s : In the manatee, the panniculus carnosus muscle
extends from the pelvic region to just below the eye.
T ogether with the rectus abdominis, the panniculus carnosus
aids in swimming.

F r o n t F l i p p e r s : Inside the sirenian flipper are nearly

as many bones as in the arm and hand of humans.
The fingers are not free to move independently of one
another, but rather are held together in a wide
flattened flipper.
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Illustration courtesy of the Zoological Society of London
Modified from Murie, 1872.
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HEAD

E a r s : Sea cows have exceptional hearing. It is one of their most important senses for
social interaction. A small opening some distance behind each eye and close to the back
of the skull marks the external opening of the hearing tube. Few, if any sounds may
actually be transmitted through this tube; rather, sea cows probably hear sounds
transmitted to the inner ear through the sides of the head and the bones of the skull,
specifically, the cheek bones.

E y e s : Although sirenian

eyes are small, they possess
rod and cone cells, an
indication that they are able
to see colors. The eyes,
optic nerves, and parts of
the brain associated with
vision are small as compared
to other marine mammals,
suggesting that in sea cows,
vision is not as important.
Dugong and human eyes are
about the same size; manatee
eyes are somewhat smaller.

S k i n : West Indian and West African

manatees have a coarse wrinkled
skin, very much like elephant hide.
A great variety of plant and animal
life (like algae and barnacles) may
grow on manatee skin, all the more
so when they spend time in salt
water. Just like humans, their outer
layer of skin is replaced
continuously. Single hairs are
scattered over the whole body and
are thought to increase the
manatee’s ability to detect the
movements of other nearby
creatures, as the hairs move with
changes in water pressure. Dugong
skin is smoother in texture.
Amazonian manatee skin is
smoothest of all and rubber-like.

T o u c h : Sea cows have a highly
N o s e : Two semicircular nostril

openings are located on the top and
front of the snout. Muscular valves
keep the nostrils tightly shut when the
sea cow dives underwater. With the
nostrils so positioned, very little of the
animal needs to be exposed above the
water to breathe.

developed sense of touch. The thick
colorless bristles (vibrissae) around
the mouth, and especially the welldeveloped ones on the upper lip, are
used during feeding, mouthing, and
exploring.

Illustration courtesy of the Zoological Society of London.
Modified from Murie, 1872.
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BODY BASICS
Metabolism: Manatees have a low metabolic rate. This allows them to
stay cool in warm water. The down side of a low metabolism is that they
cannot tolerate cold water and will die if water temperature drops
suddenly.
Although both West Indian manatees and West African manatees are
able to live much of their life in salt water, from time to time they need
to drink fresh water, which they get plenty of when they swim up coastal
rivers. Amazonian manatees are unique among sirenians in that they are
unable to live in salt water. Dugongs, on the other hand, have no need
to drink fresh water and are able to spend their entire life in salt water.

Reproduction: Although the earliest terrestrial “sea cows” gave birth to

their babies on land, later Eocene and post-Eocene ones, incapable of
moving about on land, gave birth to their babies in the water.
When a female is ready to mate, many males attempt to mate with her.
Usually one, but sometimes two calves are born. The mother pushes the
newborn to the surface to take its first breath. Baby sea cows drink their
mother’s milk for one to two months before they start grazing. Even after
they start to feed on plants, they may continue to nurse for up to two
years. Mother sea cows squeal to warn their babies if danger is in the
area. Young sirenians play together and with their mother.

Nipple: Female sirenians

T a i l F l u k e s : The manatee has a rounded tail fluke ,

whereas the dugong has a divided dolphin-like tail.

Illustration courtesy of the Zoological Society of London.
Modified from Murie, 1872.
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possess two nipples, one
tucked in each flipper “arm”
pit.

F r o n t F l i p p e r s : West Indian and West African

manatee flippers are very flexible, in addition to
which they are tipped by “finger nails.” The
Amazonian manatee and the dugong, on the
other hand, have no “finger nails” on their
flippers.

SIRENIAN EXTINCTIONS
About fiy-five sea cow species have been named by zoologists
and paleontologists, and of these, only four species are still living;
all the rest are extinct. The extinction of sirenian species is therefore
more of a rule than an exception. One of the most forceful lessons
to be learned from a study of the fossil record is that no species
lasts forever. Therefore, all living sea cow species will eventually
become extinct. The only real question is, will their extinction be
taxonomic or biological? Taxonomic (pseudo-) extinction occurs
when a species becomes extinct only aer another species has
evolved from within its ranks. Althoughthe parent species ceases
to exist, the lineage is perpetuated by at least one descendant
species. Biological extinction occurs when a species becomes
extinct without having produced one or more descendant species.
Sea cows are not as common now as they were at the end of
the Miocene epoch, about five millionyears ago. Although man
hunted Steller’s Sea Cow (Hydrodamalis gigas) to extinction, circa
1768, our adverse impact on other sea cow species is a relatively
recent phenomenon. If humans did not cause the extinction of
post-Miocene sea cow species, then what did? It all seems to
boil down to the temperature of ocean water!
The vast majority of sea grasses and sea cow species are only
able to survive in warm and shallow waters (usually at most
fieen feet; however, some sea grasses survive at nearly100 feet,
and dugongs sometimes dive to such depths to feed on them).
During the Miocene epoch, more of the earth was tropical than at
any other time in the past fiy million years, creating a perfect
global environment for both sea grasses and sea cows. Both plants
and animalscould live in many more places than they do today.
Global cooling over the past five million years has been

increasingly limiting their
geographic ranges to more
equatorial regions.
To make maers worse,
from the end of the last ice
age, about 10,000 years
ago, up to the present,
humans have experienced
a staggering increase both
in numbers and in impact
on terrestrial and shallow
marine ecosystems. From Florida manatee. © Florida Power and Light .
the sirenians’ point of
view, human numerical success could not have come at a worse
time. Still feeling the effects of cooler global water temperatures,
sirenians now have to contend with human predation, either
intentionalor accidental,and the destruction of their habitat.
I ronically, concern is now gr owing vis-à-vis the adverse
effects of global warming. Even partial melting of the polar ice
caps will result in a rise of ocean water levels sufficient to
inundate coastal areas, many of which are heavily populated by
humans. Shiing climatic zones may play havoc with human
agriculture and spread tropical diseases. Although potentially
bad for humans, global warmingwouldnot be a bad thing for
sea cows! Warmer waters at higher latitudes would allow coldintolerant sirenians to once again permanently inhabit more
northerly and southerly regions of the globe. An increase in
habitat would offer the opportunityfor their populationsizes to
increase, thus reducing the threat of extinction.
Sirenians and Sirens: Seacows and Mermaids
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THE EXTINCTION OF STELLER’S SEA COW
Although living sea cows inhabit warm shallow water and feed
almost exclusively on sea grasses, the recently extinct Steller’s Sea
Cow was an exception to t he rule. These giant, toothless, cold-wateradapted sea cows fed not on sea grasses, but on marine algae like
kelp. This very specialized diet, coupled with an extremely small
geographic range and docile nature rendered Steller’s Sea Cows
exceedinglysusceptible to predation by man. These, the largest of
all sea cows, were first discovered by Danish explorer Vitus Bering,
when his crew was shipwrecked in 1741 on what is now known as
Bering Island. The hungry sailors captured one of these giant sea
cows and found it to be very tasty. The surviving sailors passed on
this news to other Russian voyagerswho, in subsequent years, lived
almost exclusively on these sea cows duringfur-hunting expeditions.
By 1768, only twenty-seven years aer their discovery, these sea
cows became biologically extinct at the hand of man.
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Bering and Copper Islands, where Steller’s Sea
Cow became extinct in 1768 or thereabouts.

The large size of Steller’s Sea Cow is more fully appreciated when
compared with a human scale. Steller’s Sea Cows (Hydrodamalis gigas)
were usually twenty-four feet long (7.4 m, possibly to 9 m) and may have
weighed as much as twelve tons. Their skulls were approximately twentyseven inches long (68cm).

SIRENIAN SALVATION

Are there Any Good Reasons to Care?
Evolutionis a result of the natural forces that generate
species, and as such is both mindless and indifferent to the
plight of any species. It does not remember the past and cannot
see the future. Neither can it rejoice nor sorrow over the success
or failure of any species. If evolution does not care to save
sirenians, why should we? Our interest in preserving sea cows
comes from our ability to empathize. We feel the plight of these
creatures and thus favor their survival over extinction.
Admiedly, some of the other reasons for wanting to save sea
cows are increasingly selfish. Sea cows are far more interesting
alive than dead! Although paleontologists love fossils,live
organisms are our only key to interpreting extinct creatures.
Compared to a fossil, a living sea cow species reveals vastly
more information. Some of this information may someday turn
out to be useful for our technology or medicine. The live
animals themselves are oen valued for clearing aquatic weeds
or entertaining us in zoos, aquariums, and in the wild.
Some find this anthropocentric view repugnant and believe
that no species should have to justify its existence on the basis
of how useful it is to us. Rather, they believe that every species
ought to be valued in its own right, in light of the fact that no
species is independent of all others. The extinction of one
species affects others to varying degrees, disrupting ecological
relationships and paerns of energy and nutrient flow, and
possibly causing other species to go extinct, disappear from an
area, or even proliferate to nuisance proportions.

In the view of many people, we have a moral or ethical
obligation not to destroy living species that we have not created
and can never replace. Part of our responsibility as the de facto
stewards of the earth is to preserve and hand on to our
descendants that which we ourselveshave received, in as good
or beer condition than when we received it.
Barring that, one of the pleasant surprises from a study of the
fossil record is that extinctions are oen followed by the
evolution of other organisms. If sirenians do become extinct,
some other group of animals could take their place (although it
may take thirty to fiy millionyears).

This scientist will perform a necropsy on this dead manatee in an attempt
to determine its cause of death. © Dr. Daryl Domning.
Sirenians and Sirens: Seacows and Mermaids
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Is there a Solution?
Although there might be cause to celebrate our own success as a species,
there is no question that our increase has taken a heavy toll on sirenian
populations world-wide.Although we cannot be blamed for the prehistoric
decrease in sirenian species numbers and habitat, we are presently the single
greatest threat to the survival of this unique group of marine mammals. The
greatest problem lies in the future, when continuing human overpopulation
and development will increasingly clash with aempts to preserve wild habitat
and regulate human behavior that harms sea cows. The survival of sea cows
lies in the commitment of many organizationsto preserve these r emarkably
gentle creatures. If we care to ensure their survival,we will have to make a
verylong-term commitment to the protection of sirenian habitat. To learn what
you can do, contact: Save the Manatee Club w w w.savethemanatee.org
This Florida manatee was cut repeatedly along the length of its
back by a boat propeller. © Dr. Daryl Domning.

This skeleton of a Florida manatee is derived from a nine-footong male that died in the Indian River, Brevard County, Florida,
in
l September 1977. Death resulted from severe propeller
wounds and subsequent infection. In the photograph on the far
left, the smooth ribs are normal. Those with the gnarled
growths are abnormal. Long before this manatee’s death by
impact with a boat, it was struck by another propeller. This
earlier encounter was not fatal; however, the propeller cut
deeply into the manatee’s flesh, striking these ribs. The impacts
provoked pathological bone growths on the ribs and vertebrae.
The photograph on the near left shows a series of vertebrae;
those on the right were conspicuously damaged.
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THE EVOLUTION OF MERMAIDS

Are Sea Cows the Source
for Mermaid Myths?
That mermaid stories are told by maritime peoples
who inhabit areas where sea cows are unknownis good
evidence that sea cows are not the only source of
inspirationfor these myths. Nevertheless, mermaids
and sea cows were linked in a scientific work published
in 1811, in which Carl Illiger introduced the name
“ S i renia” for the family (now ranked as an order) of
living sea c ows. He named sea cows aer the “sirens,”
part-woman part-bird creatures, of ancient mythology
.
However, he was probably thinkingof the “modern”
notion of a siren, the mermaid,when he linked sea
cows with sirens.
Because there are so many mermaid stories from
cultures living at different times and in different places,
this survey will focus only on how the classical sirens
have changed through time. This is a remarkable
transformation such that modern mermaids bear lile
resemblance to their earliest siren “ancestors.”Although
sirens and mermaids have been symbols of many
things, it is no secret that they are most frequently
viewed as symbols of seduction. Drawing on
inspiration from the animal kingdom,these magical
creatures are an embodiment of the danger of seduction.

The Mermaid

Say not the mermaid
is a myth,
I knew one once
named Mrs. Smith.
playing cards
or knitting;
Mermaids are not
equipped for sitting.

_ Ogden Nash

Used by permission of Curtis Brown Ltd.
Copyright 1942 by Ogden Nash, renewed
All rights reserved.

Sirens: Feminine Gods with an Aitude
Although Homerdid not describe the deadly sirens in his epic sea adventure wrien
2800 years ago, his readers in the Mediterranean culture of that time would have
understood the immortal sirens to be bird-women. These feminine divinities (lesser gods)
were chimera creatures, hybrids,displaying female heads and upper torsos that gave way
to bird lower extremities includingfeathered wings and the rapacioustalons of birds of
prey. These creatures were irresistible to sailors, not due to their appearance, but through
their intoxicatingsong accompanied by music from the lyre, cymbals,or drums. Drawn by
celestial music that closed the rational mind, unwarysailorsabandoned their ships for
certain death as they aempted to get closer to the sound and the promise of “new wisdom
from the wise!” Ships were destroyed against the bone-liered rocks of Anthemoessa, an
island in the Tyrrhenian Sea, while the sirens dismembered their human prey.
“While to the shore the rapid vessel flies,
Our swift approach the Siren choir desires;
Celestial music warbles from their tongue,
And this the sweet deluders tune the song:
“Oh stay, O pride of Greece! Ulysses stay!
Oh cease thy course, and listen to our lay!
Blest is the man ordain’d our voice to hear,
The song instructs the soul, and charms the ear.
Approach! They soul shall into raptures rise!

Approach! And learn new wisdom from the wise!
We know whate’er the kings of mighty name
Achieved at Ilion in the field of fame;
Whate’er beneath the sun’s bright journey lies.
Oh stay, and learn new wisdom from the wise!”
The Odyssey of Homer
Alexander Pope Translation

So potent was their vocal seduction that Ulysses’only hope for survivalwas
to lash himself to the mast of his ship and stuff wax in the ears of his crew.
“They render man happy and fulfilled by making him knowledgeable.
They tempt him by promising to gratify his lust, provide him with supreme
refreshment, and lead him to the ultimate adventure. In other words, they
Sirens dismember a hapless sailor. Fourteenth century. (Courtesy
offer to make him immortal,a god.” (Lao 1998, p. 19).

of Meri Lao).

It was not long before the feathered females of Homer
underwent a metamorphosis and began to be depicted with one
or two very visible tail fins. Once the fin-tail was added to the
siren, the recognizable ancestor of the modern mermaid (maid-ofthe-sea) took form.
In medieval bestiaries (books in which moral
traits are ascribed to animals),both the
classical and “modern”sirens are described.
There are three forms of siren, two of
which are half women and half fish, and
the other half woman and half bird. All
three types sing, one with a horn, one
with a harp, and the last with voice alone.
And their melodies are so pleasing that no
one, upon hearing them, can resist
following them. And when man is
captured, he falls into slumber. And when
They find him asleep, they kill him.
(Bestiaire de l’Arsenal c. 1214).
The next major transformation in
Some medieval sirens were
the evolution to the modern mermaid thought to possess a woman’s
torso with wings, bird’s feet, and
took place when they lost their
fish tail. Cambridge Bestiary,
feathered wings and talon feet; they
twelfth century.
(Courtesy of Meri Lao).
were complete sea-maids, no longer
capable of flight. In spite of the loss of their bird-like features,
these sirens were still playing musical instruments and singing to
lure their male victims.
Sirens were oen depicted holding fish, oars, or fans, but two
new objects, the comb and mirror, became dominant in mermaid
images, evidence that they were now visually seductive. With
the advent of the comb and mirror in the m iddle ages, mermaids

were no longer instrumental virtuosi.
Nevertheless, they retained their
aractive singing voice. For a
sailor to protect himself
f rom the modern siren,
he would have to plug his
ears and keep his eyes shut.
One of the ironies of siren
metamorphosisis that in
their originalincarnation,
these bird-women were
This fifteenth-century mermaid trumpeter
held in contempt by
has lost her bird-like siren characteristics.
Aphrodite, goddess of love, The Triumph of Neptune. (Courtesy of Meri
for their obstinate
insistence on remaining virgins. The modern siren, havingl ost her
intellectual appeal
as a purveyor of
wisdom (albeit
deadly), now
titillates the drive
for sexual
gratification;
Aphrodite could
not ask for more.
Given these
qualities, it seems
unlikely that
mermaids will
ever become
extinct,
unlike
This sixteenth-century mermaid holds a comb and
several of the
mirror instead of a musical instrument. English
woodcut. (Courtesy of M eri Lao) .
living species of
sea cows that are
in real danger.

The Lile Mermaid

(Hans Christian Andersen, 1805-1875)
Daryl Hannah aside, the most famous mermaid was one created by Hans
ChristianAndersen (1805-1875). Although we most oen think of mermaids as
having something we want, in the story of the li le mermaid, Hans Christian
Andersen turns that expectation on its head. Here, the li le mermaid is willing
to give up 300 years of happiness in order to acquire an immortal human soul.
“If human beings are not drowned,” asked the little mermaid,
“can they live forever? Don’t they die as we do down here in the
sea?”
“Yes,” said the old lady, “they also die, and their life is even
shorter than ours. We can live to be three hundred, but when we
cease to exist we are turned into foam on the water, and do not even
have a grave down here among our loved ones. We do not have
immortal souls, and can never live again. We are like the green
rushes, which, when once cut down, can never grow again. Human
beings, however, have a soul that lives forever, even after the body
has turned to dust. It rises through the clear air up to the shining
stars. As we rise out of the water and see all the countries of the
earth, so they rise to unknown, beautiful regions which we shall
never see.”
“Why don’t we also have an immortal soul?” said the little
mermaid sorrowfully. “I would gladly give up the hundreds of
years I have yet to live if I could only be a human being for one day,
and afterwards have a share in the heavenly kingdom.”
The Little Mermaid
The Little Mermaid’s encounter with
Hans Christian Andersen
C l a r k , 1 9 1 6 . (Courtesy of M eri Lao) .
In the end, the li le mermaid is able to satisfy one of the fundamental, yet
generally futile, goals of every organism, that of self-preservation.l

the Witch. Harry
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Prior to the systematic way of describing living species, there
was no reason to believe that aquatic human-like creatures did not exist.
Innocent ignorance places no limits on what is imagined to be real.
Consider the following quotes by famous explorers Christopher
Columbus and Henry Hudson.
…on the previous day, when the Admiralwent to the Riodel
O ro, he saw three mermaids, which rose well out of the sea; but
they are not so beautifulas they are painted, though to some
extent they have the form of a human face.
— Christopher Columbus, Diary, 9 Jan. 1493

Calvert Marine Museum
Solomons, Maryland, (410) 326-2042
www.calvertmarinemuseum.com

Thisevening (June 15) one of our company, looking
overboard, saw a mermaid, and callingup some of the
company to see her, one more of the crew came up, and
by that time she was come close to the ship’s side,
looking earnestlyon the men. Alittle after a sea came
and overturned her. From the navel upwards, her back and
breasts were like a woman’s as they say that saw her; her
body as big as one of us, her skin very white, and l ong hair
hanging down behind, of colour black. In her going down they
saw her tail,which was like the tailof a porpoise, speckled like a mackerel.
Their names that saw her were Thomas Hilles and Robert Rayner.
— Henry Hudson, Logbook 1625

