
Ecology of an Estuary: Teacher Guide 

Tour Link: https://ths.li/9xvwJw 
 

• This tour can be presented on a large screen and projected for everyone to view at the 
same time, on individual laptops at a student’s own pace, or on their smartphones.  

• For the Google Cardboard, make sure phone display is on “never” for turning off, and 
the orientation mode is not locked so you can change the landscape of the phone. 

• At the bottom center of the screen there is a small image box. Click on it, and you 
should see the different slides available that make up the entire VR tour.  

• Click on an information point “ i “ to learn more information. Some information points 
will lead to external links, videos, pdfs, images, and more.  

• If viewing on the Google Cardboard, you cannot click information points. To operate the 
program, click on the VR headset outline button in the top right of the screen, and the 
screen should split into two sections (your left and right eye sight). You can then slip 
your smartphone into the Google Cardboard and turn your head to view the 360 virtual 
tour. To change slides, you must take the phone out and manually change the slide 
before continuing.  

o The first time you do this, I recommend sitting down as it can be slightly 
disorienting!  

• Below, I’ve included the same information that the VR tour will show in the information 
points all in one document for your convenience.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://ths.li/9xvwJw
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Slide 1: About the program 

• Where We Are: Shell Key Preserve 
o This slide is of a tree on the shore of Shell Key located in the mouth of Tampa 

Bay 
▪ Over 1,800 acres of preserved land protect vital marine ecosystems and 

habitats. This preserve is an important sanctuary for nesting, wintering, 
and migrating birds. Shell Key is a barrier island, which is a constantly 
changing deposit of sand parallel to the coast that is vital in protecting 
coastal communities and ecosystems from extreme weather, like 
Hurricanes (NOAA, 2021). 

• Who We Are: Caroline Barnett 
o A master’s student studying agricultural communications at the University of 

Florida 
o Caroline Barnett is a master's student focusing her studies in agricultural 

communications in the Department of Agricultural Education and 
Communication at the University of Florida. Originally from St. Petersburg, 
Florida, she has earned her bachelor's degree in marine sciences with minors in 
classics, agricultural communications, and international studies in agricultural 
and life sciences. Her research interests include formal and informal approaches 
to marine science communication, virtual reality and 360-degree tours, and 
public perceptions of natural resources 

• Who We Are: Tampa Bay Estuary Program 
o A partnership for a healthy bay 

▪ Our mission is to build partnerships to restore and protect Tampa Bay 
through the implementation of a scientifically sound, community-based 
management plan. The Tampa Bay Estuary Program (TBEP) is an 
intergovernmental partnership of Hillsborough, Manatee, Pasco, and 
Pinellas counties; the cities of Tampa, St. Petersburg, and Clearwater; the 
U.S. Environmental Protection Agency (EPA); the Southwest Florida 
Water Management District (SWFWMD); and the Florida Department of 
Environmental Protection (FDEP). 

o Bay Mini-Grants: Helping to Restore Tampa Bay 
▪ This project is funded by the TBEP Bay Mini-Grant 
▪ Funded by revenues from the Tarpon Tag plate sales, Bay Mini-Grants are 

competitive awards to community organizations for projects that address 
restoration and education priorities in Tampa Bay. The Bay Mini-Grant 
funding program empowers citizen scientists, promotes environmental 
ethics, and stimulates community stewardship of Tampa Bay.  

o Joe Whalen 
▪ Communication and Outreach Coordinator 
▪ Before joining TBEP in 2018, Joe had been cultivating skills and 

experience in the fields of outdoor education, marketing, media 
production, and environmental communications. His goal is to curate and 
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distill media that complement the invaluable work being done by the 
Program's staff and its many partners through innovative partnerships 
and an impactful community presence. His eye for design and marketing 
trends ensures the Program is heard in an increasingly noisy media 
landscape. True to his New York roots, Joe stays busy outside of the office 
by serving on the Pathfinder Outdoor Education board of directors and as 
a guitarist in a local alt-rock band.  

• Who We Are: Streaming Science 
o Streaming Science brings the science directly to you 
o What do scientists do? Where do they work? What is scientific inquiry? 
o Scientists find solutions to problems that affect your everyday life. 
o Meet real-world scientists. Learn about STEM careers and research. Watch our 

online videos, listen to our podcasts, and engage in electronic field trips. 
All Streaming Science educational materials are produced by students majoring 
and minoring in agricultural and science communication college degree 
programs throughout the country. We invite you to use Streaming Science at 
home, in school, for clubs, and more! 

o Streaming Science is a college student-driven project-based learning science 
literacy program. The mission of Streaming Science is to introduce public 
audiences, especially middle and high school students and teachers, to real-
world scientists and critical agricultural and environmental research through 
multiple interactive communication platforms. Through a series of courses and 
experiences students are developing videos, podcasts, and live interactive 
electronic field trips with iPad multimedia backpack communication kits. We 
invite you to watch our videos, listen to our podcasts, and engage with science 
topics that impact your everyday life! 

o Dr. Jamie Loizzo is the founder of Streaming Science. Loizzo is an Assistant 
Professor of Agricultural Communication at the University of Florida. 

o https://streamingscience.com/ 
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Slide 2: About Estuaries 

• Where We Are: Weedon Island, Florida 
o This slide is of mangroves in water at Weedon Island in St. Petersburg, Florida 
o Weedon Island Preserve is comprised of 3,190 acres of natural aquatic and 

upland ecosystems. There are many native to Florida plants and animals as well 
as a rich cultural history from the Indigenous peoples that have occupied this site 
for thousands of years. The Preserve is popular for ecotourism including fishing, 
birding, kayaking, biking, hiking, picnicking, and walking.  

• What is Brackish Water? 
o Brackish water is when saltwater freshwater meets. When a river meets the sea, 

it forms an estuary system. That mixture of salty seawater and freshwater 
draining from the land forms a brackish mixture of the two.  

 
http://seagrassli.org/ecology/physical_environment/salinity.html 

• Tampa Bay Habitats 
o Mangrove forests, salt marshes, and seagrass beds (oh my!) 
o The Tampa Bay Estuary spans over 400 square miles and is Florida's largest open-

water estuary. Important habitats housed inside Tampa Bay include mangrove 
forests, salt marshes, and seagrass beds.  

o "Mangrove forests are important because they trap and cycle pollutants and 
they provide shelter and nursery areas for fish, crustaceans, and shellfish. 
Because they are great shelter grounds, they serve as the basis of the food chain 
for many marine species. Mangroves help protect inland areas from storms, 
waves, and floods by serving as a buffer and absorbing the initial impact before it 
hits further inland. This allows for less damage to occur due to being slowed 
down by barrier islands and mangroves when present. Black mangroves grow a 
little further away, with small spiky roots that come up from the ground called 
pneumatophores. White mangroves grow furthest from land, and, followed by 
blacks and then whites." (TBEP, 2022).  

o "Salt marshes are composed of a variety of plants - mainly rushes, sedges, and 
grasses. Animals seek refuge from predators in the thick marsh vegetation. After 

http://www.weedonislandpreserve.org/
http://seagrassli.org/ecology/physical_environment/salinity.html
http://seagrassli.org/ecology/physical_environment/salinity.html
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salt marsh plants die, microorganisms break the plants down into detritus, which 
serves as a food source for many small animals. As tidal waters move up into the 
marsh and then retreat, detritus is carried and distributed throughout the 
estuary. The primary salt marsh species in Tampa Bay is spartina alterniflora, or 
smooth cordgrass" (TBEP, 2022).  

o "Seagrass beds help maintain water clarity by trapping fine sediments and 
particles with their leaves. They stabilize the sediment with their roots and 
rhizomes in much the same way that land grasses slow soil erosion. They provide 
shelter for many fishes, crustaceans, and shellfish; and they and the organisms 
that grow on them are food for many marine animals and water birds. Three 
types of seagrasses dominate in Tampa Bay: Halodule wrightii; Thalassia 
testudinum; and Syringodium filiforme" (TBEP, 2022). 

o Source: https://tbep.org/estuary/bay-s... 

• What is an Estuary? 
o Where fresh and salt water mix 
o Fresh and saltwater mix when flowing freshwater rivers empty out into the sea 

and are home to many different plants and animals. Estuaries are common 
nursery grounds for 75% of the fish we catch and are common areas for 
animals to find food, breed, and stopover when migrating (NOAA, 2021).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://tbep.org/estuary/bay-snapshot/
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Slide 3: About Urban Estuaries 

• Where We Are: The Tampa Riverwalk 
o "The Tampa Riverwalk is a multi-use path that extends 2.6 miles from Armature 

Works to Sparkman Wharf and connects a variety of museums, shops, 
restaurants, and parks. The Riverwalk also serves as a hub for art, leisure, 
performances, fitness, and more!" 
- Friends of the Riverwalk 

o "The Riverwalk is a multi-use path that is open 24 hours a day and free of 
charge" 
- Friends of the Riverwalk 

o "Urban estuarine habitats are vital areas for fish, birds, and other wildlife, as well 
as humans. These unique ecosystems protect against flooding, improve water 
quality, and support fisheries and tourism - connecting downtown residents and 
visitors with nature." 
- NOAA Magazine 

o "Restoring these urban habitats may require removing contaminants, trash, and 
invasive species, re-establishing natural ecosystem processes, and re-introducing 
native plants and other wildlfe." 
- NOAA Magazine 

• FL Friendly Boating 

 
• Shipping Channels 

o Florida’s largest and most cargo diverse port 
o More than 80 miles of deepwater man-made shipping channels have been 

dredged throughout the bay since the average natural depth is only 11 
feet. These shipping channels have allowed for more commercial harbor - 

https://thetampariverwalk.com/
https://thetampariverwalk.com/
https://celebrating200years.noaa.gov/magazine/urban_restoration/welcome.html
https://celebrating200years.noaa.gov/magazine/urban_restoration/welcome.html
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leading to three new seaports in Tampa, St. Petersburg, and northern Manatee 
County. Port Tampa Bay is ranked as one of the busiest ports in the nation, 
contributing $15 billion to the local economy and supporting 130,000 jobs. The 
largest shipping channel is 43 feet deep and 40 miles long (TBEP, 2022).  

o Dredging is when sand and soil from channels are removed from the bottom of 
bodies of water. Port Tampa Bay coordinates annual dredging activities with the 
five-month bird nesting season (April - August). The Migratory Bird Protection 
Committee meets twice a year to discuss dredging schedules and design 
operations to avoid impacting nesting birds (PortTB, 2022). 

o Source: https://www.porttb.com/about-p... 

• Natural Areas 
o Along the 2.6 miles of pathway that comprises the Tampa Bay River Walk, more 

often than not will you come into contact with native to Florida plants and 
animals. You might see a great egret resting or pinfish and sheepshead darting 
through the roots of red mangroves. The Tampa Bay River Walk strives to 
combine urban with a natural estuary, which is important for both plants, 
animals, and humans. 

o Friends of the River Walk, an organization in charge of the production, 
development, and expansion of the River Walk project have set up teaching 
stations along the pathway to educate visitors on some of the natural wonders 
that comprise Florida wildlife.   

• Recreation/Tourism 
o PDF of a brochure of local events: 

https://thetampariverwalk.com/file_download/inline/6a3e856b-f12e-4074-
b5ae-c523c6164595 

• Water Taxi 
o Image Gallery 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.porttb.com/about-port-tampa-bay
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Slide 4: Restoration Efforts 

• Where We Are: Egmont Key National Wildlife Refuge 
o This slide is of the shoreline at Egmont Key 
o "Accessible only by boat, Egmont Key has a unique natural and cultural history, 

including a lighthouse that has stood since 1858. During the 19th century, the 
island served as a camp for captured Seminoles at the end of the Third Seminole 
War and was later occupied by the Union Navy during the Civil War. In 1898, as 
the Spanish-American War threatened, Fort Dade was built on the island and 
remained active until 1923. In addition to touring the historic sites and trails, 
visitors can enjoy swimming, fishing, wildlife viewing, and picnicking. Egmont Key 
is located at the mouth of Tampa Bay, southwest of Fort DeSoto Beach." 
- Florida State Parks 

• Threats to Estuaries 
o Human Disturbances 
o Because estuaries are located where rivers meet the sea, they are prone to 

disturbances from human development, tourism, recreation, and more. Some of 
these disturbances include dredging, draining, bulldozing, paving, pollution, and 
human development. Dredging is when we remove sediment from the bottom of 
lakes and rivers in order to make them deep enough for ships and other vessels 
to pass through, which can affect the bottom biodiversity, tide patterns, and 
stability for plant and animal growth. Estuaries are sometimes drained to create 
a more ideal environment for shipping ports or urban areas. Similarly, bulldozing 
and paving can occur to turn an estuary area into a residential area ideal for 
construction and development. More humans also mean more tourism and 
trash, which can disturb estuaries and pollute waterways.  

o Toxic Substances 
o Insecticide, DDT, and other contaminants used on land can drain into estuaries 

after storms or flooding, causing poisonous substances to infiltrate and 
contaminate waterways. Not only can this hurt plants and animals, but animals 
that consume toxic substances and are then consumed by humans can become a 
health risk to people who eat them.  

o Nutrient Pollution/Red Tide 
o Eutrophication means an overabundance of nutrients (like nitrates and 

phosphates) in an ecosystem. In small amounts, ecosystems need these 
nutrients to help plants grow but when in excess, they are harmful to the area. 
Eutrophicated estuaries are perfect breeding grounds for harmful algal blooms 
(HABs) which is another term for red tide. Toxic algal blooms like red tide or 
brown tides release powerful toxins into the water or deplete the oxygen supply, 
causing large fish kills. Not only fish but other organisms as well. Eutrophication 
can occur naturally, but more often than not it is the consequence of sewage 
treatment plant and septic tank discharge, stormwater runoff from lawns/golf 
courses/agriculture fields treated with excess fertilizer or insecticide. 

o Invasive Species 

https://www.floridastateparks.org/parks-and-trails/egmont-key-state-park
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o Invasive species are plants and/or animals that have found their way outside of 
their normal geographic range (NOAA). Sometimes this is the result of humans 
releasing pets into the wild, like tortoises, snakes, or fish. Sometimes this is the 
result of seeds being transported via animal feces from one place to another. 
Sometimes they are intentionally introduced as ornamental plants or animals, 
seen as exotic or beautiful for viewing pleasure but in actuality are harmful to 
the environment. Invasive plants and animals compete with native species for 
food, shelter, sunlight, and other resources.  

o Climate Change 
o Sea level rise (SLR) can increase globally the ocean's average height across the 

world or locally via the height of the water relative to a specific area of land. 
Climate change has caused a global SLR due to the melting of glaciers or other 
land-based ice formations. Coastal cities are also experiencing the effects of SLR 
through the effects of flooding or storm surges. Plants that are meant to live 
above water are gradually decreasing due to SLR reducing their access to oxygen 
and light. SLR also has the ability to destroy sand dunes which protect estuaries 
and beaches from the full impacts of large storms.  

o Source: https://estuaries.org/estuary-
...,upsets%20the%20balance%20of%20estuaries. 

o Source: https://oceanservice.noaa.gov/...,and%20loss%20of%20estuarine%20ha
bitats. 

• Egmont Brochure PDF included in tour 
o https://www.floridastateparks.org/sites/default/files/media/file/egk-

brochure.pdf 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://estuaries.org/estuary-...,upsets%20the%20balance%20of%20estuaries
https://estuaries.org/estuary-...,upsets%20the%20balance%20of%20estuaries
https://oceanservice.noaa.gov/education/tutorial_estuaries/est09_humandis.html#:~:text=The%20greatest%20threat%20to%20estuaries
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Slide 5: What Can You Do? 

• Where we are: Weedon Island Preserve 
o This slide is of a viewpoint looking over a shallow estuary spot at Weedon Island 

Preserve in Florida.  

• Tampa Bay Estuary Program Habitat Master Update Plan 
o Planning for the Future of Florida Habitats 
o Tampa Bay Estuary Program's 2020 Habitat Master Plan Update will help launch 

habitat restoration efforts over the next ten years. 
o This photo essay shows an overview of how the Tampa Bay Estuary Program is 

working to strategically improve a major area of Florida’s coast – Tampa Bay. It is 
important for environmental groups, like TBEP, to have set plans and goals for 
restoring coastal environments. In this photo essay, there will be an overview of 
what TBEP is, its guiding planning document – the Habitat Master Plan Update, 
and what readers can do to get involved in these efforts. 

o https://express.adobe.com/page/a1P41FYzky98Z/ 

• Positive Solutions/What Can You Do? 
o Informed, Engaged & Responsible Community 

▪ Give-A-Day For the Bay is a volunteer program sponsored by the Tampa 
Bay Estuary Program to directly involve citizens in restoring Tampa Bay. 
At Give-A-Day events, the Tampa Bay Estuary Program staff, local 
partners, and community volunteers put in “sweat equity” to clean and 
restore bay area parks and preserves. From removing exotic vegetation 
to creating living shorelines, these interactive events encourage 
volunteers to get dirty, give back, and have fun! 

▪ - Tampa Bay Estuary Program 
o Installing artificial oyster reefs and living shorelines 

▪ "Eastern oysters (Crassostrea virginica) are ecosystem engineers and the 
reefs they build provide critical ecosystem services to coastal 
communities. The widespread loss of oyster reefs and the many 
ecosystem services they provide has led to the implementation of a 
series of oyster restoration projects beginning in the early 2000s. Oyster 
restoration in nearshore areas has been recognized as a potentially 
important component in the creation of living shorelines." 
- Tampa Bay Estuary Program 

o Planting salt marsh grass, sea oats, or other native plants 
▪ "Planting native and other drought-tolerant plants in your yard help 

conserve water – a precious resource in Florida. Native plants cost less to 
maintain and they require fewer chemicals. Conserving water reduces 
stress on freshwater supplies and less chemical maintenance of lawns 
and exotic plants reduce the amount of polluted runoff into the bay." 

▪ - Tampa Bay Estuary Program 
o Restoration and Research 

▪ Protecting and restoring Tampa Bay is a team effort. Each year, the TBEP 
works to secure funds from a variety of sources (federal, state, and local 

https://tbep.org/get-involved/volunteer/
https://tbep.org/oyster-habitat-suitability-index/
https://tbep.org/oyster-habitat-suitability-index/
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governments; private sector donations; philanthropic gifts; 
environmental fines; and revenue from the “Tarpon Tag” specialty license 
plate) to support partner-directed research, restoration, and community-
based projects that benefit the Tampa Bay watershed. Ongoing efforts – 
like the Bay Mini-Grant program and the Tampa Bay Environmental 
Restoration Fund – coupled with newer initiatives including our Digital 
Challenge Grants, are paying off. Today, one in five jobs can be attributed 
to a healthy Tampa Bay. 
- Tampa Bay Estuary Program 

o Beach and Estuary Cleanups  
▪ Grab some gloves, a trash bag, and some friends, and head to your local 

beach, estuary, or community and clean up some trash for a healthy 
environment.  

o 10 Ways Tampa Bay (next page) 

https://tbep.org/get-involved/tarpon-tag/
https://tbep.org/our-work/restoration-research/bay-mini-grants/
https://tbep.org/our-work/restoration-research/tberf/
https://tbep.org/our-work/restoration-research/tberf/
https://tbep.org/our-work/restoration-research/digital-challenge-grants/
https://tbep.org/our-work/restoration-research/digital-challenge-grants/
https://drive.google.com/file/d/1R1ch551-7DE2txyGv6yqLYMYOp5UID4J/view?usp=drivesdk
https://tbep.org/get-involved/tarpon-tag/
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• 10 Ways Tampa Bay 
o #1: Drink Local 

▪ Plastic water bottles take more energy to make, transport, store, and 
recycle. BYOB with a reusable bottle filled with tap water, or a filtered 
pitcher. 

o #2: Scoop the Poop 
▪ Dog poop can add bacteria to the bay, and transmit disease to humans 

and other dogs. Prevent poo-lution by bagging and tossing dog doo in the 
trash. 

o #3: Skip the Fertilizer In Summer 
▪ Heavy rains don’t water the fertilizer in, they wash it away. If you have a 

lawn, fertilize only in spring and fall to prevent runoff that causes ugly 
algae blooms in our bay. 

o #4: Reel in Our Tarpon Tag 
▪ Your purchase of the Tampa Bay Estuary license plate funds community-

led bay restoration and education. 
▪ TAG UP TODAY! 

o #5: Cut the (Nature) Deficit 
▪ Kids who spend time outdoors perform better in school and build 

healthier immune systems. 
▪ “We could never have loved the earth so well if we had had no childhood 

in it.” – George Eliot 
o #6: Less Lawn, More Fun 

▪ Lawns need water, fertilizer, and chemicals to look their best. Lose some 
lawn and gain more time to enjoy the bay. 

▪ Tips & Tricks: How to Garden Like A Floridian Video 
o #7: Boat Slow Where Seagrasses Grow 

▪ About 70% of the fish we catch for food or fun spend part of their lives in 
the bay’s seagrass meadows. So do manatees, stingrays, shrimp, scallops, 
and many other animals. 

▪ Pro Tip: Go slow, or use a push pole or trolling motor in shallow water to 
protect underwater seagrasses and the manatees that feed on them. 

o #8: Drive Less and Drive Small 
▪ Tailpipe emissions from cars and trucks have a greater impact on the 

bay’s water quality than power plants. Consolidate your errands, share 
the ride, and drive smaller, fuel-efficient cars to keep our air and water 
clean. 

o #9: Give Poison a Pass 
▪ Why dump toxins all over your little piece of paradise? Give bad bugs the 

boot by hand-plucking or using non-toxic horticultural sprays and soaps. 
o #10: Be a Giver, Not a Taker 

▪ Give a little of your time to make the bay better. Volunteer to restore a 
wetland, root out invasive plants or take part in a coastal cleanup. 

 

https://tbep.org/get-involved/tarpon-tag/
https://www.youtube.com/playlist?list=PLD2FFEEEEEBD49DF6

