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Taxonomy

Sirenians, often called “sea cows,” are marine mammals that belong to the order Sirenia. This
order includes two families: Dugongidae, and Trichechidae.

The family Dugongidae is comprised of two
species, only one of which survives today.

The dugong is listed as “vulnerable” on the
IUCN Red List due to declining populations.
This species can be found in the warm,
coastal waters of the Indo-West Pacific.
Although it looks similar to its manatee
cousins, the dugong can be distinguished by
its fluked tail.
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The massive Steller’s sea cow once roamed the cold kelp forests of the North Pacific. This
species is said to have grown to up to 30 feet long. Unlike its tropical cousins, the Steller’s sea
cow had a fairly thick, insulating layer of blubber (insulating layer of fat). It was also positively
buoyant, meaning the animal floated on the surface and grazed on the top layer of the kelp
forests without diving.

This gentle giant was likely hunted in small numbers
by indigenous peoples in Alaska and Russia for
thousands of years. The first European to describe

. the animal, however, was a German explorer and
zoologist named Georg Wilhelm Steller, in 1741.
Tragically, within 27 years of Georg’s discovery, the
Steller’s sea cow was hunted to extinction by
Europeans for its meat, fat and hide.

Manatees are sirenians that comprise the genus
Trichechus within the order Trichechidae.

The Amazonian manatee is the smallest species,
maxing out at about 8.5 feet in length. It can be
found in the freshwater rivers and tributaries of the
Amazon basin.

The African manatee can be found in the shallow,
coastal waters of West Africa, as well as some of the
inland freshwater rivers of the region. Reaching
lengths of up to 15 feet long, it is significantly larger
than its Amazonian cousin. Although this species is
an herbivore, it is also known to occasionally eat

- mollusks and fish found in nets.

The West Indian manatee can be found in the warm, coastal waters of the Gulf of Mexico, the
Caribbean, and the Atlantic coast of North and South America. The West Indian manatee is
comprised of two sub-species: The Florida manatee, and the Antillean manatee.

The order Sirenia falls under the superorder Afrotheria. Amazingly, this means that manatees
and dugongs are distantly related to elephants. Though their preferred habitats are vastly
different, sirenians and elephants all have pebbly, grey skin with sparsely distributed, wiry
hairs. There are other anatomical similarities as well. Sirenians and elephants have unusual,
cylindrically shaped hearts, and “marching molars” which constantly replace themselves when
they become ground down from browsing (feeding on leaves, twigs or other high-growing
vegetation) and grazing (feeding on grass or low-growing vegetation).
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The Florida manatee

Description

Florida manatees can grow to more than 9 feet long and weigh over 1,000 pounds, with the
females typically growing slightly larger than the males.

Though they appear soft and round, manatees are actually pretty streamlined. They normally
move slowly, but they can burst through the water at up to 16 miles an hour using their paddle-
shaped caudle fins. One thing that helps reduce drag is the lack of external ear flaps.

Manatees, like their elephant relatives, have prehensile lips that can be used to grasp
vegetation while grazing and browsing.

Manatees have beady little eyes that are not very keen. Many of the waters they navigate can
be quite turbid (cloudy with suspended matter) anyway. Fortunately, they have other senses
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to help. Nerve endings in the follicles of their whiskers and the wiry hairs distributed all over
their bodies play an important role in feeling their way around.

Unlike the Steller’s sea cow, manatees dive to feed or rest on the bottom and can hold their
breaths for up to 20 minutes at a time. They also have some interesting anatomical
adaptations to help with buoyancy control. Their rib bones are incredibly dense and have no
marrow. They act as ballast, (weights often used to stabilize watercraft) allowing the animals
to sink to the bottom. Also, they have elongated lungs and specially designed diaphragms.
These features allow manatees to regulate their buoyancy through their breathing.

On that note, the manatees’ nostrils are located on top of their snouts, allowing them to easily
break the surface of the water to take a breath. In addition, skin flaps on their nostrils act as
valves, preventing water from entering when they dive.

Diet

The Florida manatee is an herbivore. It spends as much as 8 hours a day browsing and
grazing on vegetation, consuming up to 10 percent of its body weight each day. Its favorite
foods are sea grasses and freshwater grass such as eel grass. It will also eat other aquatic
plants and even browse on overhanging leaves and twigs of trees such as the red mangrove.

Distribution

The Florida manatee can be found in warm, shallow coastal waters throughout Florida as well
as in many freshwater river systems and springs. They often migrate in search of food or warm
water. During the warmer months, this species can be found as far west as Texas in the Gulf
of Mexico, and have been seen as far north as Massachusetts on the Atlantic coast. Florida
manatees have also been spotted as far south as Cuba.
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Reproduction

Manatees reproduce very slowly. Mothers
typically give birth to a single calf although
occasionally, and rarely, they have twins.
Gestation lasts for 12-14 months, after which the
calf will stay with the mother and nurse for 2
years or more. During this time, the calf learns
migration routes, what to eat and other important
survival tips from the mother.

Females reproduce every 2-3 years. During
breeding, mature males will congregate around
estrous, or sexually receptive females in “mating
herds” and compete for the opportunity to mate.

Threats and Conservation

The Florida manatee was hunted by Native Americans, however hunting pressure was likely
minimal. In more recent history, hunting pressure rose when settlers from Europe arrived in
Florida. Today, the Florida manatee is protected under the Endangered Species Act,
designated as “endangered” in 1973 when only a few hundred remained. Now there are an
estimated 8,000 manatees or more in Florida. In 2018, the Florida manatee was downgraded
to “threatened” status.

The Antillean manatee subspecies still faces the threat of poaching in many parts of its range.

Although they do not have any natural
predators, manatees are impacted by human
activity, primarily from boat strikes. Propeller
scars are so common, in fact, that many
manatees can be identified by the pattern of
their scars. It's not the nasty gashes, however,
that are often fatal. It's the impact. Because
their bones are so dense, this means they are
also very brittle. Broken backs and ribs are the
real killers. As many as 20 percent of manatee
deaths are attributed to boat strikes.

Humans are also responsible for pollution and nutrient runoff in many sensitive coastal
estuaries where manatees live. Occasionally, polluted water can fuel toxic algal blooms and
red tide events, especially during the summer. Toxic algae and red tide are often fatal for
manatees.
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Algae blooms can also result in the loss of sea grass, the manatee’s favorite food. Algae
blooms can cloud the water column, preventing light from getting to the plants which need that
light to photosynthesize and grow. In the Indian River Lagoon on Florida’s east coast, algae
blooms have caused massive sea grass die offs. In 2021, over 1,100 manatees in that area
died from starvation.

Many researchers believe the Florida manatee is a more recent arrival to Florida, migrating to
the shallow waters of Everglades and Florida Bay several thousand years ago as the climate
warmed. As a species more acclimated to the tropics, the Florida manatee cannot survive in
water that is colder than 68 degrees Fahrenheit for extended periods of time. During the winter
months, the coastal waters often dip into this dangerous territory, and manatees have adapted
by learning to migrate to warmer waters of Florida’s springs, which are a constant 72 degrees
Fahrenheit all year.

Although manatees look chunky, they are surprisingly lean. They do not have a thick,
insulating layer of blubber like whales, seals, and their extinct cousins, the Steller's sea cow. If
manatees can’t find warm water refuges during the winter, they can develop “cold-stress
syndrome.” Often times this results in horrible looking skin lesions, a weakened immune
system, and even death.

Florida has several power plants along the
east and west coasts that discharge warm
water. These sites attract manatees during
the winter, allowing the animals to stay put
rather than migrating to places like Florida’s
springs to warm up. Unfortunately, a lot of
these areas have lost a significant amount of
submerged vegetation due to algal blooms.
This means the manatees are faced with the
choice of staying put to keep warm, or
venturing into colder waters to find food.

VIDEO
ADVENTURE
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https://odysseyearth.org/videos/the-florida-manatee

Interacting with manatees

Crystal River is the only place where you can legally go to swim and interact with manatees.
Still, it's not uncommon to encounter them in many of Florida’s coastal water bodies and
freshwater springs. If you do have one of these amazing encounters, here are a few rules you
need to follow:

1. Never feed manatees or give them water - this can alter the animal’s behavior, and
it's illegal. You don’t want to be slapped with a $500 fine and even jail time.

2. Interact with them passively — manatees can be curious and even friendly, but you
should never chase after or pursue them. Let them come to you instead. And | know
they’re cute, but avoid the urge to pet or scratch them.

3. Never, ever harass — chasing, riding, grabbing...just don’t.
4. Be a cautious boater — always be aware of signs for no-wake zones or manatee
sanctuaries, and even if you don’t see signs, always drive cautiously and slowly in areas

where manatees are common. As we learned earlier, boat strikes are one of the most
common manatee Killers.
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VOCABULARY

Match the vocabulary term with the correct definition

Ballast A | cloudy with suspended matter

Blubber B | sexually receptive

Browse C | weights often used to stabilize watercraft

Estrous D |tofeed on leaves, twigs or other high-growing
vegetation

Graze E | insulating layer of fat

Turbid F |tofeed on grass or low-growing vegetation

CLLASS DISCUSSION

I’m sure you’ve all heard the term “survival of the fittest.” Plants and animals must adapt to the
particular environment in which they live, or they won’t thrive. Sometimes we see similar
physical and physiological adaptations in species that aren’t necessarily related at all, but that
utilize similar habitats. Take sea snakes and moray eels, for example. They’re totally different
types of animals. Both live in similar marine habitats and have similar physical attributes. We
call this “convergent evolution.”

- Can you think of other large aquatic mammals that show qualities of convergent
evolution when compared with the Florida manatee?

- List a few specifics of some of their similar physical characteristics.

- How are these features examples of adaptations that benefit those animals?
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THE SPRINGS

Three Sisters Spring, Crystal River, FL :

i

Overview

Florida has over 1,000 artesian springs, out of which billions of gallons of naturally purified
fresh water gushes every single day. This is the largest concentration of artesian springs on
the planet, and the crystal-clear aquatic habitats those springs create are some of the prettiest
wild places in Florida. That’s not just my opinion, that’s a fact. If you don’t believe me, go see
for yourself.

Aquifers

In order to understand what an artesian spring is and how it works, we should start by learning
about aquifers. An aquifer is an underground layer of water bearing permeable rock, rock
fractures, or unconsolidated materials such as gravel, sand or silt. Think of it as a rocky
sponge that holds groundwater.

Florida has two main aquifers: the massive, older Floridan Aquifer, and the younger Biscayne
Aquifer — a surficial aquifer that overlays the Floridan Aquifer in South Florida. The Floridan
Aquifer is one of the country’s most productive aquifers and underlies all of Florida as well as
parts of Georgia, South Carolina and Alabama.
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The Floridan Aquifer is the source of the fresh water that gushes forth from most of Florida’s
1,000 + spring vents. Composed of limestone rock, this aquifer is basically the sedimentary
remnants of ancient coral reefs and the skeletons of tiny marine creatures.

Limestone is a soluble material. Rain water and surface water tend to be mildly acidic, and
over time it has dissolved down and through the limestone bedrock. The Floridan Aquifer has
become a Swiss cheese network of sinkholes, underground rivers, and caves. Some of the
world’s longest known underwater cave systems are found here, in fact. This pitted and pock-
marked landscape of craggy limestone rock is referred to as “karst.” Karst describes a
landscape formed from the dissolution of soluble rock such as limestone, dolomite or gypsum.

VIDEO
ADVENTURE

Springs

So what exactly, is a spring? By definition, a spring is a point of exit where ground water flows
to the Earth’s surface, becoming surface water. A spring could be just a trickle of water flowing
with gravity out of a crack or fissure in the side of a mountain. An artesian spring is a bit
different. This is a spring where water from a confined aquifer is pushed up through a hole in
the Earth’s surface under pressure...artesian pressure, to be precise.

Florida has the highest concentration of artesian springs in the world. Check out the Florida
Springs Institute’s interactive springs map to explore some of them:

@@&8 Interactive Florida Springs Map
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https://floridaspringsinstitute.org/springs-map-2-0/

Some of the important features of an artesian spring include the recharge zone, a confining
layer, and the spring vent. Watch the video below to learn more about how an artesian spring
functions:

VIDEO
PRINGZ ADVENTURE

ﬁ;DA's

Recharge vs. Withdrawal

It's simple mathematics: If you keep subtracting without adding, you eventually get to zero.
This is what is happening to the Floridan Aquifer, which affects spring flows. Humans are
dipping more and more straws into the milkshake, so to speak, and are withdrawing more
water than nature can recharge with rainfall. Agricultural and industrial uses are partly to
blame, as well as bottled water companies. The biggest culprits, however, are you and me.
Domestic water consumption, relied on by over 20 million Floridians, is lowering the water
table of the Floridan Aquifer. This is also true of the Biscayne Aquifer and the 9 million plus
Floridians that rely on that aquifer for their water

Springs are classified by the volume of water that is discharged, referred to as “magnitude.”
A 1st magnitude spring is the largest, discharging more than 65 million gallons of water every
day. By comparison, an 8th magnitude spring trickles at less than 1 pint per minute. Florida
has 33 1st magnitude springs.

Unfortunately, many of Florida’s springs are showing declines in spring flow. Several factors
are contributing to this, however a lot of it has to do with how much water humans are sucking
out of the aquifer. When we pull water out of an aquifer faster than nature can replenish it, this
lowers the water table (the upper boundary of an aquifer’s zone of saturation) and diminishes
the artesian pressure, which in turn reduces the volume of groundwater reaching the surface at
the spring vents. Silver Springs, for example, once the largest spring on the planet by
discharge volume, has lost about 1/3 of its historical flow. A few, like White Springs, have
completely ceased to flow.

The Watershed/ Springshed

You can learn a lot about the health of a body of water by understanding the concept of a
watershed. This can help us identify where that water is coming from and what that water is
carrying. It can also help us understand any changes in the abundance, chemistry and clarity
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of that water. A watershed is the area of land that drains or “sheds” water into a particular
body of water, such as a river, lake or bay.

A springshed is a watershed for a spring. The springshed includes any permeable areas of
recharge where rain and surface water percolate down into the aquifer that feeds a particular
spring. What that water carries with it, such as pollutants and nutrients from human
development at the land surface, can impact the health of the spring ecosystem.

Water Quality

Florida’s springs are dynamic habitats, but there are a few water quality factors that are fairly
constant in a healthy spring system: constant water clarity, constant water temperature, and
relatively constant flow rates.

There are other water quality factors, however, that are important in maintaining the health of a
spring. It's important to point out that every spring is slightly different, and “healthy” parameters
for things such as pH, dissolved oxygen or nitrates may vary a bit from one spring to the next.

Here are a few water quality factors that are important for the health of Florida’s springs:

Flow rate — Springs, and spring-fed rivers are influenced heavily by flow rates. These
are referred to as lotic systems, characterized by flowing waters. By contrast, lentic
systems are still water habitats, like lakes, ponds and wetlands. Flow rates affect factors
such as the ability of filamentous algae to attach to submerged vegetation.

Temperature — Florida’s springs are fed by water stored in the deep, insulated Floridan
Aquifer, and consistently average about 72 degrees Fahrenheit, which is the average air
temperature in Florida.

Turbidity — this is a measurement of the lack of clarity of the water, and is affected by
the amount of suspended matter in the water. Measured in JTU, or Jackson Turbidity
Units, it is typically measured using an instrument called a Secchi disk. Healthy springs
are known for low turbidity and incredible clarity.

Dissolved Oxygen (DO) — This is a measurement of the amount of oxygen that is
dissolved in water. Many aquatic animals rely on dissolved oxygen to survive, including
species of aquatic snails and fish found in Florida’s springs. Older groundwater found
deeper in the aquifer typically has lower amounts of dissolved oxygen than younger
groundwater.

pH — This is a measurement of how acidic or alkaline the water is. It is measured from 0
to 14, where 0 is very acidic, 14 is very alkaline, and 7 is neutral.

Chlorophyll — Chlorophyll in water indicates the presence of phytoplankton, such as
single-celled species of algae.
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Phosphate — This is an essential nutrient for plant and animal growth, and for metabolic
functions, but too much of this nutrient in bodies of water can cause accelerated aquatic
plant, algae and bacteria growth, and decreased oxygen levels. Excess phosphate
levels can come from human and animal waste, agriculture and industrial pollution.

Nitrate — Like Phosphate, Nitrate is an essential nutrient needed by aquatic plants, and
too much nitrate in the water can cause accelerated aquatic plant and bacteria growth.
Sewage can be a major source of nitrate pollution as well as fertilizer in agricultural
runoff and urban runoff.

The Spring Ecosystem

TR

The freh syts created bhe prins that h their wtrs to the surface in o
Florida are dynamic and are comprised of many biotic (the living things, like plants and
animals) and abiotic factors (the non-living things like water, geology and sunlight).

As we've already learned, abiotic factors like temperature, spring flow and high water clarity
tend to be fairly constant in a healthy spring. These factors, along with the appropriate water
chemistry, can create the ideal conditions for lush communities of submerged aquatic
vegetation (SAV) to grow, such as eelgrass and tapegrass. These plants are the all-important
base of the food web.

Amazingly, thanks to these consistent factors, healthy springs are incredibly productive. More
so, in fact, than tropical rainforests or coral reefs. Productivity is the amount and rate of
production which occurs in an ecosystem over a given time period. This is often measured by
the increase in biomass. Eelgrass in Silver Springs was found to grow rapidly, replacing its
biomass 8 times in the course of a year!
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With so much plant biomass available, it's no surprise that springs are home to a diverse and
abundant community of primary and secondary consumers.

Fish

Dozens of species of fish can be found in Florida’s springs, from largemouth bass, to Florida
gar, bluefin killifish and striped mullet. Check out the Florida Springs Institute’s Field Guide
video series to learn more:

S—

: Howeard T. Odum
FLORIDA
SPRINGS

. INSTITUTE

b

S DU IDE

FRESHWATER FISH SERIES

Birds

Springs are great places to go bird watching. Wading birds, like great blue herons, limpkins
and snowy egrets are common, as well as ducks, like the colorful wood duck. You might get
lucky and see a bird of prey, like an osprey, or even a bald eagle snatch a fish from the water.
While snorkeling, it's not uncommon to see one of two species of diving birds zip by you
underwater while it hunts.
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The double crested cormorant and the anhinga look somewhat similar, and both are often
seen warming up with wings outstretched after taking a dip. The two species have different
methods of catching their prey, however.

The cormorant has a medium sized bill with a small hook at the tip. This is useful for grasping
its slippery fish prey.

The anhinga, on the other hand, has a slender, spear shaped bill, perfect for skewering it’s
prey like a dagger. After which, the bird must carefully slide the fish off of its bill by tossing it in
the air. Anhingas always make sure the fish lands head first into their open mouth. This is to
make sure it slides down smoothly without its sharp dorsal spines getting in the way.

+ 4 dBUDle cr%qted cormorant
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Mammals

The Florida manatee is, for most, the star of the show when it shows up, but many other
species of mammals call the springs home. The Florida black bear, while not an aquatic
species, makes its home in many forested springsheds, such as Ocala National Forest, and
occasionally visits the springs for a refreshing drink.

River otters are some of the more charismatic
visitors to these waters. Curious and energetic,
these sleek members of the weasel family are
entertaining to watch during their aquatic
acrobatics.

The North American beaver also can be found in the
¢ springs. Florida’s largest rodent is a prodigious
ecosystem engineer, building extensive dams which
often create important wetland areas for other
species to utilize.
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Reptiles and Amphibians

The American alligator is the undisputed apex predator of Florida’s freshwater habitats. Always
treat these prehistoric reptiles with caution and the respect they deserve!

Florida has a few species of aquatic snakes, only one of which is venomous. The water
moccasin (aka, cottonmouth) is, in fact, the world’s only aquatic viper. It is often confused with
the non-venomous banded water snake.

- !g - !
banded watershake - non-venomous
, - g

Dozens of species of amphibians, including frogs and salamanders, can be found in Florida’s
springs. The leopard frog is a personal favorite. What a beaut!
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The Santa Fe River basin, which includes many springs and spring fed rivers such as the
Ichetucknee River, is a global biodiversity hotspot for freshwater turtles. Few places on Earth
can boast such a large collection of turtle species in one place. Eleven species, in fact, are
found in these waters.

As it turns out, turtles are an important group to study because each species interacts with the
ecosystem in a different way. Some, like the loggerhead musk turtle and Florida softshell turtle,
are carnivores. Others, like the three lined mud turtle, are omnivores. Yet others, like the red
bellied cooter, are herbivores. By studying turtles as a diverse group, researchers are
gathering lots of important information about the health of our freshwater springs and river
systems as a whole.

To learn more about these lovable and important species, check out the Florida Springs
Institute’s Springs Field Guide for turtles:
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VOCABULARY

Match the vocabulary term with the correct definition

the amount and rate of production which occur in an
ecosystem over a given time period

an underground layer of water bearing permeable
rock, rock fractures, or unconsolidated materials
such as gravel, sand or silt.

describes a landscape formed from the dissolution
of soluble rock such as limestone, dolomite or

gypsum

a point of exit where ground water flows to the
Earth’s surface, becoming surface water

Permeable area where surface water can penetrate
the aquifer, becoming ground water

a spring where water from a confined aquifer is
pushed up through a hole in the Earth’s surface
under artesian pressure

a layer of non-permeable material

classification of the volume of spring flow

the upper boundary of an aquifer’s zone of
saturation

the area of land that drains or “sheds” water into a
particular body of water, such as a river, lake or bay

a watershed for a spring

characterized by still water, like lakes, ponds and
wetlands

characterized by flowing water

living things, like plants and animals

Abiotic factors A
Artesian spring B
Aquifer C
Biotic factors D
Confining layer

Karst F
Lentic G
Lotic

Magnitude |
Productivity J
Recharge zone K
Spring L
Springshed M
Watershed N
Water table (0]

non-living things like water, geology and sunlight

Page 20|26




CLLASS DISCUSSION

Understanding the concept of a watershed and how a watershed functions, can be really
helpful in determining what’s going on with the health of the waterbody in which that watershed
feeds. The watershed includes all of the land area which drains, or “sheds” water into a
specific water body. Topography and elevation are factors that determine where surface water
will run because water, obviously, follows the law of gravity.

- Select an important body of water near you (a spring, river, lake, wetland, etc).
Next, use the USGS topoBuilder application here, and create a custom
topographical map of a large area surrounding that particular water body.

- Now that you’ve created your topographical map, have a student volunteer to
play our own version of “pin the tail on the donkey.” With eyes closed, they will
place their finger randomly on the map. Where the finger lands, draw a dot with a
blue marker. This dot represents a raindrop that has fallen to Earth.

- Now, let’s assume that drop of water will flow with gravity along the surface of the
earth until it reaches the water body you’ve chosen. Pay attention to the
topography, and trace the path you think it will take with a marker.

- What features does that water drop encounter along its journey? Does this
include man-made, or man-altered features?

- What might that water droplet pick up and carry with it during its journey?

- How do you think this will affect the waterbody it ultimately flows into?
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CASE STUDIES

The Cross Florida Barge Canal

In the 1930’s during the midst of the Great
Depression, construction began on a 12-foot-
deep canal intended to bisect the state of Florida
from Jacksonville to the Gulf of Mexico. This
would have been our own version of the Panama
Canal and ships could shave 3 days off of their
journey around the peninsula by taking this
shortcut. Several years later the project stalled
due to environmental concerns and poor working
conditions for the laborers. In 1964, construction
resumed under president Lyndon Johnson.

Environmentalists like Marjorie Harris Carr were
alarmed at the impact this project would have on
the watershed. Through their advocacy,
construction halted for good under president
Richard Nixon in 1971. Still, 28 percent of the
project had been completed and significant
damage had already been done.
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The Rodman/Kirkpatrick Dam, completed in 1968, cut off flow
of the Ocklawaha River and flooded over 7,500 acres of
forested wetlands. This also had the effect of flooding over 16
miles of the river and at least 20 springs. The locks and gates
also made it difficult for many aquatic species, including fish
and manatees, to migrate from the ocean to the Ocklawaha
River, Silver River and other inland freshwater systems.

On Florida’s west coast, near Yankeetown, a second section
of the Cross Florida Barge Canal had also been dug, intended
to eventually meet the eastern stretch of the canal in the
middle. While never completed, the locks and structures put in

place now prevent species like manatees from accessing rich spring habitats and rivers, such
as Rainbow River. Rainbow River, one of Florida’'s longest spring-fed rivers, is lush with
expansive beds of aquatic vegetation. This would provide plenty of food and habitat for

manatees...if only they could get there.
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Indian River Lagoon SAMAR R T T INDIAN

Stretching for 156 miles along Florida’s g LA'E(‘:’ES

eastern seaboard is Indian River Lagoon. This
is actually a grouping of three water bodies:
Mosquito Lagoon, Banana River and Indian
River. This area contains 5 state parks, 4
federal wildlife refuges, and 1 national
seashore. Home to over 4,300 plant and
animal species, this is considered one of the
most biodiverse estuaries in the Northern
Hemisphere.

Many areas within the Indian River Lagoon,
such as Mosquito Lagoon, are quite enclosed,
with few outflow points to the Atlantic Ocean.
Water here can easily stagnate.

To make things worse, human development is ;
quite dense along this stretch of coastline. This means that for many decades, the lagoons
have been receiving lots of polluted runoff from cities, and from septic system drain fields.
Throw in agricultural and domestic fertilizer runoff, and conditions are ripe for frequent,
catastrophic algal blooms.

Frequent algal blooms have resulted in massive losses of seagrass in many areas of the
Indian River Lagoon. These have traditionally been important foraging habitats for the Florida
manatee.

Several power plants are also situated along this water body. Warm water discharges from
these plants have become important refuges for manatees during cold weather events. Now,
manatees often stay put when ocean temperatures dip below 68 degrees Fahrenheit, rather
than migrating to natural warm water refuges, such as Florida’s springs. Unfortunately, these
sites may provide warmth, but the manatees are now struggling to find seagrass to eat.

In 2020, especially during the winter months, over 1,100 manatees died. Most of these deaths
were attributed to starvation in the Indian River Lagoon. Referred to as an “Unusual Mortality
Event,” or UME, Florida Fish and Wildlife Conservation Commission implemented an
unprecedented feeding program the following year in this area. Over 25 tons of romaine lettuce
were trucked in and fed to the manatees to try to prevent a similar mortality event.
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Crystal River Eelgrass Restoration

Thanks to direct access to the Gulf of Mexico and the presence of several artesian springs,
Crystal River and King’s Bay have been critical habitats for manatees for thousands of years.
In recent history, however, human impacts (nutrient runoff and physical stressors) have
resulted in the collapse of important eelgrass meadows and the invasion of nuisance algae,
especially lyngbya.

Concerned citizens and conservationists banded together to form the grassroots organization
Save Crystal River, and launched a restoration project in 2011 to bring back the traditional,
lush beds of eelgrass. They began by sucking off tons of lyngbya and muck from the bay
using, basically, giant underwater vacuum cleaners.

Next, two species of eelgrass were selected, cultivated and replanted throughout King’s Bay.
In order to allow those out planted areas to take root and spread, temporary, underwater cages
were installed to prevent manatees from eating up the new grass.

Today, the transformation of King’s Bay is remarkable. Acres of healthy eelgrass continue to
spread, water clarity has improved dramatically, and now the resident manatees have plenty of
food to eat.
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QUIZ
Multiple Choice

Circle the correct answer or answers

1. The Florida manatee is related to

A.) dugongs B.) sea lions C.) elephants D.) mermaids

2. The Florida manatee is a

A.) carnivore B.) omnivore C.) herbivore D.) decomposer

3. Which of the following are threats to the Florida manatee?

A.) boat strikes B.) red tide C.) sharks D.) cold water
4. Florida has artesian springs.

A)73 B.) over 1,000 C.) over 10,000 D.) under 500
5. is an underground layer of water bearing permeable rock, rock

fractures, or unconsolidated materials such as gravel, sand or silt

A.) karst B.) water table C.) aquifer D.) dugong

6. The Santa Fe River Basin is a global biodiversity hotspot for

A.) turtles B.) fish C.) water snakes D.) freshwater eels

7. Springs are primarily important for manatees because of their

A.) warm water B.) cold water C.) lack of predators  D.) clear water
8. are the largest consumers of aquifer water in Florida
A.) farmers B.) bottled water C.) industry D.) residents like you
companies and me
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Fill in the Blank

Use the vocabulary words from the word bank below to fill in the correct term

Abiotic factors  Aquifer Ballast Biotic factors Blubber Browse
Confining layer Graze Karst Lentic Lotic Magnitude Productivity

Recharge zone Turbid Watershed Water table

9. : the amount and rate of production, or the increase in
biomass, which occur in an ecosystem over a given time period

10. : classification of the volume of spring flow
1. : to feed on grass or low-growing vegetation
12. : the upper boundary of an aquifer’s zone of saturation

Short Essay

As more and more people move to Florida, we're using more and more aquifer water for our
personal needs, but let's be honest, a lot of that is wasted. What are some ways that you,
personally, can reduce your water consumption?
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