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Introduction 

Work on this guide began in 2019 although the integral parts of the coastal lagoon ς mangroves, 

seagrass and reefs ς ƘŀǾŜ ōŜŜƴ ǘŀǳƎƘǘ ǎŜǇŀǊŀǘŜƭȅ ƛƴ /ŀȅƳŀƴΩǎ ǎŎƘƻƻƭǎ ŦƻǊ ƳƻǊŜ ǘƘŀƴ ǘǿƻ ŘŜŎŀŘŜǎ ōȅ 

the principal characters involved in this project. Working closely with the Cayman Islands 

Department of Education the basic concept was integrate the guide with the science curriculum. It 

would follow in the footsteps of the Marvellous Mangroves of the Cayman Islands ς the science-

based and in-depth teachers resource guide taught to every Year 5 class in Cayman since its 

inception in 2001. 

While the content was being developed Covid 19 hit. We all went into lockdown and then, in 

Cayman, were restricted from travelling anywhere except our three islands. Schools were closed and 

the education system went virtual. Classroom teaching and teacher workshops were inaccessible 

when they were re-introduced as Covid restrictions were lifted. Young people in their late teens and 

twenties suddenly found themselves at a loose end and thus, in July 2020, the Cayman Islands 

Mangrove Rangers was formed. The group which was trained in mangrove ecology also provided 

educational training through field trips and, finally, school classroom programs. At the same time 

there was a great deal of concern over the rapid destruction of mangroves in Grand Cayman to make 

way for developments funded by offshore investors. The Rangers reported areas of illegal 

destruction to the Department of Environment and began several research projects initially with 

mangroves and more recently with seagrass and reefs. At the start of 2022 the Junior Rangers was 

formed and in 2023 a series specialized education programs begun much in the tradition of Scouts 

and Guides.  

The shift to virtual education in the past decade and especially in the past three years of Covid led to 

the expansion of this guide into that sphere. A totally new and supporting website, 

https://www.coastallagoon.org/, was established to provide teachers with a host of material that 

can be used in the classroom and field. Following in the tracks of Marvellous Mangroves we have 

ƛƴǘǊƻŘǳŎŜŘ ŀ ƴŜǿ άƘƻǿ ǘƻέ ǎŜǊƛŜǎ ǿƘƛŎƘ ƎǳƛŘŜǎ ǘƘŜ ǘŜŀŎƘŜǊ ƻƴ ǘƘŜ ǎǘŜǇǎ ǊŜǉǳƛǊŜŘ ǘƻ ŎŀǊǊȅ ƻǳǘ ǘƘŜ 

activities themselves. We will be adding similar resources in an ongoing process as we find new and 

exciting ways to educate. 

We will also be following the trail of Marvellous Mangroves around the world! Marvellous 

Mangroves is now being taught in 18 countries worldwide and has been translated into eight 

languages. At the same time we will be introducing Mangrove Rangers to different countries as a 

way of focusing young people on the practical aspects of conserving these wonderful ecosystems. 

Since its inception, the Mangrove Action Project (MAP), https://mangroveactionproject.org/, has 

been the primary supporter of Marvellous Mangroves and is now an active partner, together with 

the National Trust of the Cayman Islands, https://nationaltrust.org.ky/ of the development and 

introduction of The Coastal Lagoon Ecosystem teachers guide and resources.  

Martin A Keeley, 13th February 2023 

Copyright © 2023 by Mangrove Education Project 
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Cayman Islands Primary Curriculum objectives and how they tie in with the 

Coastal Lagoon Guide.  

 

Year CI Curriculum Objectives Coastal Lagoon Guide Topics 

 
 
 
 
 
 
1 

 
Animals, including humans.  

1. Identify and name a variety of 
common animals including fish, 
amphibians, reptiles, birds, and 
mammals.  

2. Identify and name a variety of 
common animals that are 
carnivores, herbivores, and 
omnivores. 

Plants 
3. Identify and name a variety of 

common wild and garden plants, 
including deciduous and evergreen 
trees. 

4. Identify and describe the basic 
structure of a variety of common 
flowering plants, including trees. 

 
 

 
Basic Ecology ς Mangroves, Seagrass, 
Coral Reefs, Life on a Coral Reef 
Chapters 2, 3, 4 & 6 

1. Identify, draw, and label 
creatures found in Coastal 
Lagoon Ecosystems. 

2. Identify and group common 
carnivores, herbivores, and 
omnivores found in Coastal 
Lagoon Ecosystems and  

3. Identify the three types of 
mangroves found in the 
Cayman Islands. 

4. Describe and label different 
types of Seagrasses. 

 

 
 
 
 
 
 
2 

 
Living things and their habitats 

1. Identify that most living things live 
in habitats to which they are suited 
and describe how different habitats 
provide for the basic needs of 
different kinds of animals and 
plants, and how they depend on 
each other. 

Plants 
2. Observe and describe how seeds 

and bulbs grow into mature plants. 
3. Find out and describe how plants 

need water, light and a suitable 
temperature to grow and stay 
healthy. 

 

 
Basic Ecology ς Mangroves, Seagrass, 
Coral Reefs, Chapters 2, 3, & 4 

1. Identify and describe the 
different habitats where 
mangroves, seagrasses and 
coral reefs are found. 

2. Understand how red 
mangroves reproduce 
(viviparously). What is a 
propagule. 

3. Adaptations of Mangroves to 
live in salty/brackish water. 

  
Plants 
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1. Identify and describe the functions 
of different parts of flowering 
plants: roots, stem/trunk, leaves 
and flowers. 

2. Explore the requirements of plants 
for life and growth (air, light, water, 
nutrients from soil, and room to 
grow) and how they vary from 
plant to plant. 

3. Investigate the way in which water 
is transported within plants. 

4. Explore the part that flowers play 
in the life cycle of flowering plants, 
including pollination, seed 
formation and seed dispersal. 
 
 

Basic Ecology ς Mangroves, Seagrass 
and Coral Reefs, Chapters 2, 3 & 4. 

1. Seagrass Reproduction, 
Chapter 3. 

2. Adaptations of Mangroves and 
Seagrasses. Requirements for 
growth. 

3. Mangrove anatomy. The 
different types of roots (red vs 
black mangroves) and how 
they transport water through 
the tree. 

4. Seagrass Reproduction, 
Chapter 3. 
 

 

 
 
4 

 
Living things and their habitats  

1. Recognize that environments can 
change and that this can 
sometimes pose dangers to living 
things. 

2. Explore and use classification keys 
to help group, identify and name a 
variety of living things in their local 
and wider environment. 
 
 

 
Human Impacts - Chapter 8 

1. Threats to Coastal Lagoon 
Ecosystems. How do human 
impacts affect them. 

Mangroves ς Chapter 2 
2. Using a classification key, 

identify the three different 
types of mangroves found in 
Cayman as well as what they 
are home to.  

 
 
 
 
 
 
5 

 
Living things and their habitats 

1. Describe the life process of 
reproduction in some plants and 
animals. 

2. Describe the differences in the life 
cycles of a mammal, an amphibian, 
an insect, and a bird. 

 
Properties and changes of materials  

3. Know that some materials will 
dissolve in liquid to form a solution 
and describe how to recover a 
substance from a solution. 

 

 
Basic Ecology ς Mangroves, Seagrass 
and Coral Reefs, Chapters 2, 3 & 4. 

1. Mangrove Reproduction, life 
cycles, from flowers to 
propagules to trees. Coral 
Reefs and a-sexual 
reproduction/spawning. 
Seagrass reproduction by 
pollination. 

2. Animals that live in Costal 
Lagoon Ecosystems, how these 
ecosystems support their life 
cycles. 

3. Salinity in the Mangroves. 
How black mangroves 
separate salt from the salt 
water absorbed internally 
(why are the leaves salty?) 
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Living things and their habitats  

1. Describe how living things are 
classified into broad groups 
according to common observable 
characteristics and based on 
similarities and differences, 
including microorganisms, plants, 
and animals. 

2. Give reasons for classifying plants 
and animals based on specific 
characteristics. 

3. Identify how animals and plants are 
adapted to suit their environment 
in different ways and that 
adaptation may lead to evolution. 

 

 
Basic Ecology ς Mangroves, Seagrass 
and Coral Reefs, Chapters 2, 3 & 4. 

1. Classifying different types of 
Mangroves, Seagrasses, Coral 
Reefs, and what lives in them, 
using a Key.  

2. Classifying different types of 
Mangroves, Seagrasses, Coral 
Reefs, and what lives in them, 
using a Key.  

3. Adaptations of Mangroves, 
Seagrass and Corals to survive 
in their respective 
environments. (ex. Mangroves 
have adapted to live in salty 
environments) 
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Chapter 1: Coastal Lagoon Ecosystems  
 

Related Videos: Our Planet: Coastal Seas Video 

 

Importance of Interconnections  

Thriving forests, grassy meadows, rocky cliffs, and colorful tropical landscapes are 
hidden beneath the sea. Various habitats are maintained by a complex balance of 
different factors, such as water temperature, light and bottom characteristics. When one 
or more of these conditions are altered, the entire ecosystem may begin to decline. 
Coastal ecosystems throughout the world are the first to feel the effect of human 
activities. 
 

The coastal zone is the most productive part of the ocean, and therefore it is important 
in the global carbon cycle as well as the global cycles of other elements and water. It is 
ÁÌÓÏ ÁÎ ÁÒÅÁ ÏÆ ÂÏÔÈ ÓÐÅÃÉÅÓȭ ÓÅÇÒÅÇÁÔÉÏÎ ÁÎÄ ÉÎÔÅÇÒÁÔÉÏÎȟ ÓÉÎÃÅ ÓÐÅÃÉÅÓ ÍÁÙ ÓÏÒÔ 
themselves along physical gradients, but some cross these gradients at different stages 
in their life cycles. It is also subject to the greatest effect of impacts and destruction from 
human activities. Human generated nutrients and toxic pollutants are carried from the 
land, are deposited from the atmosphere, and are discharged from ships and oil rigs; 
fisher, gatherers and hunters sweep wildlife from coastal waters, shores and sea floors; 
freshwater is captured for irrigation and drinking water, which reduces the natural flow 
into the coastal zone and human pollution and development threaten marine habitats.  
 

https://www.youtube.com/watch?v=r9PeYPHdpNo
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Although we usually think of ecosystems as a collection of living things, an ecosystem is 
made of both living things and non-living things, called abiotic factors. Abiotic factors 
form the base of the ecosystem and include things like sunlight, water, wind, 
temperature, soil, and rocks. Without these factors, no living things could exist.  Beaches 
typically have rocky soil, either sand created from erosion of larger rocks and coral 
debris, pebbles, or sheer rock faces creating ocean cliffs. These conditions make it 
difficult for plant life like trees to take root. As a result, there are few large trees around 
beaches making conditions generally sunny.  With these intense abiotic factors, it's a 
wonder that life flourishes at all on the beach. But many living things, or biotic factors, 
have made the beach a cozy home.  The high wind, changing tides, and salinity can make 
life tough for plants. If you've ever put salt water on a plant, you know it quickly wilts. 
However, some plants have evolved strategies to get around these challenges, such as 
mangroves. The physical conditions affecting the environment are important as are the 
biological and behavioral interrelationships among different animals. Both the physical 
and biological environments affect an organism's ability to survive.  
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Coastal lagoon ecosystems play an essential role in sustaining life in the sea and serve as 
a source of food and protection for human communities. Coastal ecosystems provide 
valuable services such as food, coastal protection, fishing, recreation, education, and 
water quality, as well as cultural and aesthetic enjoyment. Yet coral reefs, seagrass beds 
and mangrove forests are in serious decline, partly from global change factors such as 
high seawater temperatures, partly from direct destruction and partly from pollutants 
in watershed runoff. 
 

Coastal ecosystems, such as mangroves and seagrasses, can help reduce the risks and 
impacts of climate change, with multiple added benefits. Below-ground carbon storage 
in vegetated marine habitats can be much higher than most terrestrial ecosystems. 
Successful strategies to maintain and promote carbon storage in such coastal 
ecosystems could assist several countries in achieving a balance between emissions and 
removals of greenhouse gases. Conservation of these habitats would also sustain the 
wide range of ecosystem services they provide and assist with climate adaptation 
through improving critical habitats for biodiversity, enhancing local fisheries 
production, and protecting coastal communities from storm events. 

 
Mangrove Forests  

Cayman's mangrove forests make up one of the most unique ecosystems on earth in that 
they thrive where no other trees can survive, the transition zone between the ocean and 
land. Mangroves are salt tolerant trees that live in areas saturated with salt water at 
least part of the time. There are 16-24 families and 54-75 species of mangroves around 
the world, depending on which scientist you ask.  
 

Imagine that you are approaching a Caribbean Island from the sea. As the island shelf 
gets shallower and the land gets nearer, the first species of plant that you are likely to 
see is a Red Mangrove. They grow mostly in places that are permanently wet and 
saltyɂon the shores of cays and islets, along the edge of the sea, beside rivers close to 
the sea, and around salty ponds and lagoons. In the Caymans, North Sound is the most 
obvious example of this, although the south side of Little Cayman is also dominated by 
mangroves. 
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Cayman has three types of mangroves: Red mangroves, Black mangroves and White 
mangroves (named for the color of their bark) and Buttonwood which is related and 
sometimes called a mangrove. Mangroves are better explained as a group of coastal 
plants with similar adaptations achieved by evolving in similar physical habitats. Two 
mangrove plants are not always necessarily related genetically. The types of mangroves 
and their associates at particular sites reflect the physical environments of those sites, 
rather than close relations between each other. There are nearly three-quarters of a 
million hectares of mangroves in the insular Caribbean basin. This is more than 5% of 
all the mangroves left in the world. The Cayman Islands have more than 7,000 hectares, 
or almost 20,000 acres, of mangrove habitat. The Central Mangrove Wetland in Grand 
Cayman, of some 3,400 hectares (8,000 acres), represents almost half of the total 
mangroves found on all three of the Cayman Islands. 

 

Mangroves are important to many local coastal species, both terrestrial and aquatic. For 
many organisms, mangrove forests serve as the starting place for their food web. Its 
detritus (fallen leaves and organic material) serves as a nutrient source for planktonic 
and epiphytic algal food webs. These microorganisms and macroinvertebrates then 
supply the remaining members of the food web with tremendous amounts of nutrients 
and energy. Mangroves also serve as a nursery and breeding ground for many reef 
organisms. Their tangled root systems provide shelter for many marine and terrestrial 
animals, protecting them from ocean currents and strong winds. The various species of 
mangroves have things in common, such as the ability to deal with excess salt in their 
surroundings and spreading root systems that allow trees to grow in mud. But every 
species grows in a slightly different part of the wetland and has its own special 
adaptations.  
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One of the best things about exploring the mangroves is that you never know what you 
will discover in the saltwater forests.  Feeding barnacles, seahorses of all sizes, eagle 
rays, anemones, orange sea sponges, feather dusters and juvenile sharks peek out from 
the roots and seagrass beds. Herons and egrets are common in the trees, but owls and 
pelicans can also be found. 

 

                              

 

Mangrove protection is critical! Naturally resilient, mangrove forests have withstood 
severe storms and changing tides for many millennia, but they are now being 
devastated by modern encroachments. Today, mangrove forests are among the most 
threatened habitats in the world-- disappearing at an accelerating rate, yet with little 
public notice. Lenticels in the exposed portions of mangrove roots are highly susceptible 
to clogging by crude oil and other pollutants, attacks by parasites, and prolonged 
flooding from artificial dikes or causeways. Over time, environmental stress can kill 
large numbers of mangrove trees. Meanwhile, stricter local governmental regulations 
and enforcement protecting mangroves are necessary. Also, involvement of local 
communities in sustainably managing and protecting their coastal resource base, 
including the nearby mangrove forests, is essential.  
 

Seagrass Meadows 
Moving seaward from the mangroves we typically find seagrass beds. Seagrass is one of 
the most important plants on earth as it is the basis for many important ecosystems. 
There are about 60 species of seagrass found worldwide. These mostly range from the 
size of your fingernail to plants with leaves as long as 7 meters. Seagrass is an important 
source of food and provides shelter for many species in the coastal ecosystem. Some of 
the shapes and sizes of leaves of different species of seagrass include an oval shape, a 
long spaghetti like leaf and a ribbon shape. The highest concentration of species occurs 
in the Indo-West Pacific region.  Seagrasses are aquatic flowering plants that make up a 
large part of the marine food web. Like the mangroves, they are also spawning and 
nursery grounds for many marine organisms that live in the reef.  
 

Four different species of seagrasses exist in the Cayman Islands and the most common 
is turtle grass. Turtle grass, a type of seagrass which gets its name due to the fact that it 


