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Welcome to "Ocean Warriors: Educational Kit for Ocean Advocacy," an
inspiring and educational initiative stemming from the PROMAR project -
Prevention of Marine Waste in the Caribbean Sea. This project, supported
by the German Federal Ministry for the Environment, Nature Conservation,
Nuclear Safety and Consumer Protection (BMUV) and led by the
prominent German organization adelphi, is dedicated to significantly
reducing the flow of plastic waste, particularly single-use packaging,
impacting the Caribbean Sea.

This educational kit represents a significant stride in PROMAR's efforts to
promote Circular Economy solutions in the Dominican Republic, Costa
Rica, and Colombia. In collaboration with "Parley for the Oceans," a global
network committed to raising awareness about the beauty and vulnerability
of our oceans, we present a comprehensive educational tool designed to
inspire and educate future generations about the vital importance of
marine conservation.

"Ocean Warriors" integrates the PROMAR BlueBox's CAP Survey
(Knowledge, Attitudes, and Practices assessment) to evaluate the impact
of awareness projects on participating communities. This strategic
approach allows us to measure the effectiveness of our initiatives and
guide future actions based on the results obtained.

Targeted at educators and teachers, this educational kit is a dynamic
resource that merges science, geography, and environmental studies into
a coherent curriculum. Our goal is to instill in students a deep appreciation
for the oceans while fostering a sense of responsibility for the protection of
marine ecosystems.

We extend an open invitation to municipalities, educational institutions,
environmental groups, NGOs, community organizations, private
companies, and the general population to join us in ocean advocacy.
Through the implementation of these tools, we hope to motivate their use
in coastal communities and make a significant contribution to reducing
terrestrial waste flows affecting our precious marine environments.
Together, as ocean warriors, we can forge a more sustainable future and
preserve the beauty of our seas for generations to come!

Prolog



Introducing "Ocean Warriors: Educational Kit for ocean defense," an
innovative and comprehensive resource designed to educate and inspire
students about the importance of ocean conservation and the prevention
of marine litter. This educational kit aligns with the vision of "Parley for the
Oceans," a global network that raises awareness about the beauty and
fragility of the oceans while collaborating on projects to end their
destruction. The kit is specifically designed for teachers and educators,
providing them with a wealth of lesson plans, activities, and learning
resources to educate students about ocean culture, understanding the
impact of marine litter, and empowering them to become guardians of the
oceans.

"Ocean Warriors: Educational Kit for ocean defense" is a dynamic tool that
integrates science, geography, and environmental studies into a cohesive
curriculum. Its goal is to instill in students a deep appreciation for the
oceans while fostering a sense of responsibility for the protection of marine
ecosystems.

Through interactive lessons and engaging activities, students will explore
the causes and consequences of marine litter, learn about sustainable
practices, and discover how they can contribute to the global movement
for cleaner oceans.

This educational kit is not only informative but also action-oriented,
encouraging students to participate in practical initiatives such as beach
cleanups, recycling programs, and promotional campaigns. Aligned with
the vision of Parley for the Oceans and its Parley AIR Strategy (Avoid,
Intercept, and Redesign), the kit emphasizes the interconnectedness of all
life on Earth with the health of our oceans, inspiring a sense of urgency
and purpose in young students.

With its comprehensive lesson plans, resources, and hands-on activities,
"Ocean Warriors: Educational Kit for ocean defense" equips educators
with the tools they need to cultivate a generation of environmentally
conscious citizens committed to preserving our oceans for future
generations.
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LEARNING OBJECTIVES

UNIT 01 - THE MOST IMPORTANT THING IN THE WORLD...
At the end of this unit, students will be able to demonstrate a comprehensive understanding of oceanic biodiversity, including the factors
contributing to it, the various ecosystems within the ocean, and the importance of preserving and protecting marine life.

UNIT 02 - IF THE OCEANS DIE, WE DIE TOO...
At the end of this unit, students will be able to demonstrate a profound understanding of the fragility of the oceans, including the
environmental, ecological, and human impact factors contributing to this fragility. They will be able to analyze the interconnection of
various oceanic systems and articulate the importance of sustainable practices to preserve the health and balance of marine ecosystems.

UNIT 03 - THE NEVER-ENDING STORY OF PLASTIC
At the end of this unit, students will be able to understand the causes and effects of the plastic pollution crisis, identify key solutions and
initiatives aimed at mitigating plastic pollution, and evaluate the impact of individual and collective actions to address this global
environmental issue.
  

UNIT 04 - THE GREAT PLAN FOR A BETTER FUTURE
At the end of this unit, students will be able to analyze and evaluate various solutions to plastic pollution, understand the impact of these
solutions on the environment, and propose innovative strategies to address plastic pollution in their local communities.



UNIT 01 - THE MOST
IMPORTANT THING IN THE
WORLD...



LESSON 01: WONDERS OF THE
OCEAN - BARREL JELLYFISH

We've prepared a class to learn about 
the largest jellyfish in the ocean.

Lesson Objective:

Introduce students to the biology and ecological significance of the barrel
jellyfish.
Explore the impact of environmental factors on barrel jellyfish populations.
Promote critical thinking and scientific research through hands-on activities
and discussions.

Materials:

Access to educational resources on the biology and ecology of jellyfish.
Visual aids such as diagrams, images, and videos of barrel jellyfish.
Laboratory equipment for conducting experiments (if applicable).
Writing materials for note-taking and recording observations.

Curriculum Plan:

01 - Introduction to Barrel Jellyfish (45 minutes)
Begin with a brief overview of jellyfish as a group of marine animals.



LESSON 01: WONDERS OF THE
OCEAN - BARREL JELLYFISH

Continuation...

Analyze the unique characteristics and physical traits of the barrel jellyfish.
Use visual aids to help students understand the appearance and behavior of
barrel jellyfish.

02 - Biology and Ecology of Barrel Jellyfish (60 minutes)
Explore the life cycle and reproductive strategies of the barrel jellyfish.
Discuss the ecological role of the barrel jellyfish in marine ecosystems.
Highlight interactions between the barrel jellyfish and other marine organisms.

03 - Environmental Factors Affecting Barrel Jellyfish (45 minutes)
Investigate the impact of environmental factors such as temperature, salinity,
and pollution on barrel jellyfish populations.
Engage students in a discussion about climate change and its potential effects
on the distribution and abundance of jellyfish.

05 - Group Discussion and Reflection (30 minutes)
Facilitate a group discussion on students' observations and experiences with
barrel jellyfish.
Encourage critical thinking by posing open-ended questions about the
importance of studying these marine organisms.

06 - Culminating Project: Research and Presentation (90 minutes)

Assign students to research a specific aspect of the biology, ecology, or conservation
efforts related to barrel jellyfish. Have students present their findings to the class
through oral presentations or multimedia formats.

Assessment:

Participation in class discussions and activities.
Completion of research projects and presentations.
Demonstrated understanding through quizzes or written reflections on the topic.

By engaging high school students in this comprehensive lesson plan, they will gain a
deeper understanding of barrel jellyfish, their ecological significance, and broader
implications for marine ecosystems.

EXPLORE MORE ABOUT BARREL JELLYFISH...

LIZZIE DALY
WILDLIFE TV
Youtube chanell

DANABBOTT
CINEMATOGRAPHER
Website



ARTICLE 01: WONDERS OF THE
OCEAN - BARREL JELLYFISH

"Last July, biologist and BBC presenter Lizzie Daly embarked on a week-long
adventure to showcase the beauty and fragility of marine life along the UK's coast
for her Wild Ocean Week campaign. With underwater cinematographer Dan Abbott
capturing every dive, Daly encountered whales, seals, and dolphins, but it was the
encounter with creatures on the seventh day that went viral."

Right off the coast of Cornwall, Daly encountered a giant barrel jellyfish as large as
herself. Among the world's largest jellyfish, Rhizotoma pulmo follows summer plankton
blooms along the coasts of the Atlantic and the Mediterranean.

Each of its undulating arms has hundreds of tiny mouths, and its tentacles even serve
as a habitat for juvenile trout and salmon.

Barrel jellyfish typically measure around half a meter in length and a meter in width, but
the gentle giant Daly swam with measured closer to 1.5 meters in length and a full
meter in width. It likely weighed over 80 pounds. Parley met with Lizzie and Dan to
learn more about the encounter.

Let's delve into one of the largest species of jellyfish in the ocean.

https://youtu.be/ruWlmF_wwj8


Q & A

Were you expecting to see a jellyfish that big? What was your reaction? 

Lizzie: We weren’t expecting anything. It was an absolute delight to get that
experience. We spent an hour swimming with it. Barrel jellyfish are the largest species
in UK waters and are known to be distinctively large, but I’ve never seen a barrel fish
or any jellyfish that big. It was the size of my body. Absolutely incredible.

Dan: It took me a few seconds to figure out what it was, and then there was a moment
of “Oh wow!” Then the cameraman in me took over, and I started trying to get as
many interesting angles as I could, not knowing how long I’d have to capture it!

Were you scared?

Dan: Watching a slow, graceful animal in beautiful conditions is not the time for an
underwater cameraman to feel afraid.

Lizzie: I wasn’t scared. They’re not a threat. They have a mild sting, but they’re not
harmful to humans.

How was the rest of the week’s filming?

Dan: It was a really special week, not just because we were able to see and film some
stunning UK marine wildlife, but because it was very raw. Sometimes the wildlife didn’t
show up, sometimes weather cancelled our plans for us, and sometimes you
encounter an animal that goes viral around the world.

LLizzie: Wild Ocean Week was fantastic. I feel very lucky to see wildlife all over the
world and to have these incredible encounters, but the best part is sharing those
stories. Those experiences are nothing if you don’t share them to inspire and connect
with others.

What would you say to aspiring explorers and naturalists?

Dan: One of the main messages we kept running throughout the week was that
anyone can go out and see what the ocean has to offer, which is what I would say to
anyone wanting to explore or get into learning about wildlife.

Lizzie: Exactly, the one thing I’d say is that you can see so many exciting things on
the coast. Get in the water, grab a snorkel mask. Just go for it to see what’s out there.
Anybody can go out and get in the water with a giant barrel jellyfish.

The entirety of the content in this article has been
extracted from the Parley for the Oceans website. 

Cited:

Parley (December 11, 2019). Ocean Wonders: Barrel Jelllyfish.
Parley for the Oceans website, Journal. Retrieved from:
https://parley.tv/journal/2019/11/12/ocean-wonders-barrel-jellyfish
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LESSON 02: MANGROVES -
OASIS OF COMPLEXITY
We've prepared a class lesson to explore the many mysterious
complexities, adaptations, and advantages of coastal mangrove
forests.

Lesson Objective:

Students will understand the ecological significance of mangroves and their
role in coastal ecosystems.

Materials:

Computers with internet access.
Projector.
Printed copies of the article 'Mangroves: Oasis of Complexity' from
Parley.
Drawing materials (paper, pencils, markers).

Curriculum Plan:

01 - Introduction to Mangroves (15 minutes)
Start by discussing the concept of coastal ecosystems and their importance.

Introduce the topic of mangroves and explain that students will learn
about their ecological significance.



LESSON 02: MANGROVES -
OASIS OF COMPLEXITY

Continuation...

02 - Reading and Discussion (30 minutes)

Distribute printed copies of the article 'Mangroves: Oasis of Complexity' from
Parley to the students.
Have students read the article individually or in small groups.
Lead a class discussion on the key points covered in the article, encouraging
students to share their thoughts and questions.

03 - Research Activity (40 minutes)
Instruct students to use computers with internet access to conduct further
research on mangroves.
Ask them to look for additional information on the ecological functions of
mangroves, their biodiversity, and their role in coastal protection.
Encourage students to explore reliable sources such as scientific journals,
environmental organizations, and government websites.

04 - Presentation and Reflection (25 minutes)
Have students present their findings to the class, using visual elements if
possible.
Facilitate a reflection session where students discuss what they have learned
about mangroves and their ecological significance.
Encourage students to consider potential threats to mangrove ecosystems and
generate ideas for conservation efforts.

05 - Creative Expression (20 minutes)
Ask students to create visual representations of mangrove ecosystems using
drawing materials.
Display and discuss the artworks, highlighting the complexity and beauty of
mangrove habitats.

06 - Conclusion (10 minutes)
Summarize the key conclusions of the lesson and emphasize the importance of
preserving mangrove ecosystems for future generations.

Assessment:

Participation in class discussions and activities.
Quality of research conducted on mangroves.
Creativity and effort demonstrated in the creation of visual representations.



ARTICLE 02: MANGROVES -
OASIS OF COMPLEXITY

In our current era of climate change, the most threatened regions of civilization are
the coastlines. From sinking metropolises like Jakarta to the eroding shores of
California and Louisiana, and small island nations like the Maldives that have no
'inland,' many face the reality of being swallowed by the sea. Regardless of the
landmass, humanity has always gravitated toward the edge.

In spite of the vast inland spaces, around 40% of the world's population lives within
100 kilometers of a coastline, whether for access to the rich productivity of shallow
coastal waters, the magnetism of trade in ports, or the simple yet profound spiritual
experience of gazing upon a horizon filled with water. The coast has long been
considered this desirable zone. But today, that desire is tinged with apprehension.

As sea levels rise, reshaping the coastal paradise as we know it with absolute
indifference, it becomes evident that our planet doesn't need us to change; we need to
change. The semi-fluid margin where land and ocean meet might have once given us
the illusion of permanence. At least long enough to decide where to build an idyllic
beachfront infrastructure. But if we look at the coast over time, we see a dynamic and
undulating curtain disguised as a solid boundary. Life that thrives there does not
embrace a false sense of permanence but rather embraces a philosophy of ephemeral
existence.

This distinction in our perception of time and space goes beyond real estate interests.
If we understand that our environment is in constant flux and currently at a pace faster
than expected, then shaping our future cannot rely on a strategy of relocation or
reinforcement. We must integrate adaptability as a fundamental belief.

Contemplating the ancestral settlers of our coasts, prosperous green metropolises that
used to cover about 75% of the coastlines and tropical inlets, might inform the
necessary revisions to the current development paradigm. The drive to drain these
'swamps' and declare a new beachfront could give us pause. Can we justify draining
resilience to install fragility? It's about more than just the presence of a wooded
coastline providing shelter and sustenance.

In honor of World Wetlands Day, science writer and storyteller Ben Fiscella
Meissner explores the many mysterious complexities, adaptations, and
advantages of coastal mangrove forests.



It is about what we could learn by surrendering to the complexity of nature and
appreciating the adaptive qualities of a coastal forest as something worth
incorporating into our own sense of residence.

The impenetrable facade of a mangrove forest doesn't offer the same fluorescent
welcome as a coral reef, like a tapestry of undulating colors and enticing textures that
stretches beneath you. And unlike a tropical or boreal forest, you won't often find any
well-trodden trail making its way through the trees. Mangrove forests aren't designed
to host bipeds, not even most large mammals. The term mangrove refers to a
collection of shrubs and trees, over 70 species from diverse taxa, that can tolerate
and thrive along the interface of land and sea. Though they cover only 0.1% of the
Earth's continental surface, their contribution to ecological balance can't be confined
to a single percentage point, nor can it speak to the carbon stored in their soils for
thousands of years.

These coastal forests have been shaped throughout their evolution to withstand and
even thrive in our modern notion of apocalyptic conditions that occur daily. During low
tide, the exposed and aerial root systems of Rhizophora mangle or red mangrove can
remain completely dry on the tidal plain. Red mangrove is distributed globally in the
tropics and subtropics, where it colonizes exposed coastal edges and creates a vision
of chaos and a hyperproductive ecosystem. With the rising tide, these root systems
turn into saltwater aquariums, vibrant nurseries for juvenile fish species to seek refuge
in aquatic mazes where their size and agility are advantageous. The rich organic
material falling from the upper canopy, along with terrestrial runoff, provides an
abundance of food, while the extensive root surface provides an ideal habitat for filter-
feeding mollusks.

"To thrive on the ocean's edge, mangroves exhibit viviparity, giving rise
to live young plants instead of dormant seeds, called propagules. Here,
a red mangrove propagule has lodged in the mud at low tide, and its
heavy bottom has rooted into the ground first. These propagules can
survive for weeks being transported kilometers by tides and currents,
allowing them to colonize new coastal margins."

"Perhaps the most defining feature of mangroves is their ability to
embrace saltwater as a constant."



Instead of merely enduring the diurnal extremes of their dynamic environment,
mangroves like Rhizophora have adapted to these fluctuations as a source of
competitive advantage. During low tide, their stilt roots allow the plants to breathe
through special pores called lenticels, a method to cope with compacted and
waterlogged soil that would normally suffocate a plant. When water enters or exits
with the tides, the root architecture provides enough support to withstand this sudden
river of force. The larger central trunks, supported by a set of stilt roots called prop
roots, keep the forest canopy above the high tide line, while collections of finer
underground roots assist in nutrient absorption in the nutrient-poor soil.

Perhaps the most defining feature of mangroves is their ability to embrace saltwater
as a constant. This tolerance allows them to compete with other plants and colonize
the coast to form dense forests. Their adaptations vary by species, but mangroves
can exclude salt by filtering water into the plant at the root level or excrete salt,
expelling the mineral as a concentrated waste product through glands in their leaves.
When the cellular mechanisms to transport salt out of the tree finally wear out, the leaf
litter provides rich organic matter to feed into the shallow-water prairies beneath. From
here, the matter settles into sediment-rich mud, incorporated into a layering
decomposition process that we can also appreciate as carbon sequestration.

Mangrove forests, surviving on the relentless edge of salty and brackish land masses,
grow, strengthen, filter, and build perpetually. Man-made foundations on sand are as
useless as sand castles, causing a much greater loss of resources. But mangroves
hold the coast together at no cost, and their underground roots bind the sediments,
providing more substance to trap the soil.

Many features of mangroves are challenging to study accurately because many
aspects vary. The forest is such a dynamic and fluid place that taking uniform
measurements can be impossible. What is widely accepted is that when storm surges
crash into the tangled wall of a mangrove forest, the energy is largely dissipated. In
hurricane-prone regions like the Caribbean, people navigate their boats through the
winding channels of mangrove forests to secure their vessels before storms, a telling
sign of their natural defenses.

The importance of coastal mangroves as nurseries for fish populations cannot be
underestimated. The life cycle of many marine organisms utilizes a variety of habitats
throughout their life stages, and the earlier stages require proper shelter, food, and
protection from disturbances...



Many larger fish species, such as snapper and grouper, utilize mangroves in their
juvenile stages before transitioning to more open habitats like coral reefs. Protecting
mangroves should not be viewed in isolation; they are links within a more complex
ecosystem, bound together by countless relationships among elements and
organisms. These forests are places of origin and fertility, a blessing for all when left
intact.

Despite the dedicated quest for knowledge by the scientific community, these are just
glimpses of understanding in a system that is not easily quantified, categorized, and
valued within our traditional measures of worth. It's challenging to make broad
statements about the dollar value of a hectare of mangroves in Florida, India, and
Mexico. Even the complex biochemical reaction of a leaf falling from a tree to interact
with bacteria, saltwater, microorganisms, and fish is not easily understood because
any case in which that leaf falls could be vastly different from the next. But when
measured certainty may falter, I believe we can choose to consider the essence of the
mangrove's adaptive persistence as an invaluable truth.

When we consider our current knowledge of ecosystems, it's safe to say we know
enough to reveal that our anthropocentric systems of development and commercial
industry are outdated and rigid to the extreme. Our societies depend on natural
resources, but our production chains fail to grasp the complexity of the ecosystems in
which they operate. As trends like biomimicry and nature-inspired processes grow,
new and exciting inventions that harness only one feature of a plant or an animal may
overlook the forest for the trees. Beyond any sophisticated adaptation, such as the
use of ionized potassium molecules to exclude salt from water through a membrane,
what if the concepts of ecosystem resilience and resistance became core values in all
our routines and processes? The issues of our developing civilization will only become
more complex, but we can harness natural complexity without pretending to fully
understand or possess it.
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