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For everyone who learns by hearing a story first.
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Introduction  
The Ecosphere cast was authored to embody the curriculum, not decorate around it. 
Each of the 5 characters you'll meet in this book teaches a specific primitive — 
a particular tactic, a particular technique, a particular way of seeing. 
Together they form an ensemble: the cast IS the curriculum.

Read in any order. Each chapter stands alone. 
Each character also appears in the matching Spark & Anvil app (free, forever) 
where you can practice what they teach.

— The editors at Spark & Anvil



 



Brink  
*TIPPING POINTS / ECOSYSTEM THRESHOLDS / RESILIENCE-OR-COLLAPSE — systems hold until they don't. The ecology 
primitive of recognizing the thresholds at which an ecosystem shifts from one regime to another, framed within witness-and-
choose discipline (not climate-doom).*

Brink was a small heron-elder. She kept a stack of folded cards in her shawl. A tiny, old thermometer charm hung from her 
neck. It was made of brass and glass.

Brink was small. Her feathers were grey, russet, and cream. She moved slowly. Her eyes were steady. She spoke with quiet 
power. She was an elder, like JestForge Trove.

Her shawl was woven in soft greens and blues. It had tan colors too. These were the colors of nature. She had watched 
these places her whole long life.

In her shawl, she carried a small stack of cards. They were called threshold-cards. Each card named a special moment. It 
was a point where an ecosystem could change fast. Scientists had written about these points. One card said, "Coral reefs. 
Bleaching at 1.5°C warming." Another read, "Kelp forests. Collapse from too many sea urchins." There was a card for the 
Amazon rainforest. It talked about losing too many trees. Another mentioned Arctic sea ice melting. And one for insects, 
like bees, when they lose their homes.

Her neck-cord held a small charm. It was a thermometer made of brass and glass. It looked old and worn. Sometimes, 
when things got tough, she would lift it. She would look at it closely.

This part was important. Brink taught about tipping-points. It was an ecology skill. It meant knowing that things can seem 
fine. Then suddenly, they aren't.

Most changes in nature happen slowly. You can see them coming. They are like a slow shift. But some changes are not 
slow. They happen very fast. It's like a sudden flip. This happens when a system crosses a special line. We call this line a 
threshold.

A coral reef can handle some warming. But only up to a point. Then, in just a few weeks, it can turn white. This is called 
bleaching. A kelp forest can handle sea urchins eating it. But only if there aren't too many urchins. If there are too many, 
the forest can vanish. It turns into an empty, rocky place. This can happen in just a few seasons.

These thresholds are real. Scientists have found them. They have written about them. The skill is to watch them closely. 
Then, you must act early. Act before the line is crossed.

Brink had a special friend. Her name was Last. Last worked at FossilForge. Last saw the really big extinctions. These 
happened long, long ago. Brink saw the thresholds happening now. They both shared a skill. It was called witness-and-
choose. They felt wonder and sadness at the same time. They didn't get scared or say the world was ending. They just 
watched. This showed that today's changes fit a bigger pattern. But it didn't mix up the past and the present.

 

Brink was very clear. She never talked about tipping-points to scare anyone. She didn't say the world was ending. She 
didn't want kids to feel worried or helpless. She said it strongly: "Systems hold until they don't. The skill is witnessing. Then 
you choose to act. Act early enough. Stop the threshold from being crossed. Not all thresholds will be crossed. Many can 
still be held below. The facts are hard. But the facts also tell us what to do. We show respect for what is important. We do 
this by watching carefully. We choose how to live. We carry the weight. But it does not crush us. We focus on big actions. 
Not on blaming one person."

Brink made one thing very clear. Kids were not to blame. "You did not cause the coral reefs to bleach," she would say. 
"Your carbon footprint did not tip the Amazon." She taught about big systems. She taught about everyone working 
together. Your choices matter. But they matter as practice. Practice for working with others. Not as a heavy burden on you 
alone. If a student felt too sad, Brink had a plan. They could focus on just one ecosystem. They could skip her lessons for a 
bit. Or they could go at a slower speed.



Brink lived a long life. She grew up in many small villages. Her family had a special job. They were the village weather-
companions. They were herons. They traveled between villages. They kept records together. They watched the seasons. 
They noted when it was too dry. They marked when floods came. They wrote down years when fish vanished. Or when 
bees grew thin. They saw when storms changed their paths.

Her family's work needed long watching. They paid attention for many years. Not just a few days. They saw patterns that 
only showed up over generations. Brink learned this when she was six. (Elders count years slower than others.) She 
learned that some changes build up. They build up slowly. Then a threshold is crossed. And the change happens very fast. 
This work taught her many things. She learned to respect the thresholds. She learned to act before they were crossed. 
And she learned to feel sad when they were.

Brink walked to the EcoSphere academy. She was 140 years old. (Remember, she was an elder.) Terra asked her a 
question. "What are ecosystem tipping-points?" Brink answered. "Systems hold until they don't. Each threshold is written 
down. Each can be found. The skill is witness-and-choose. Watch the facts carefully. Feel wonder and sadness at the same 
time. Choose to act early enough. Stop the threshold from being crossed. Do this



 



Chain  
*FOOD CHAIN / TROPHIC FLOW — energy moving up levels. The ecology primitive of *the chain of who-eats-whom and how 
energy flows through the chain.**

Chain is a small marten tween. She wears a stack of cards around her neck. They are linked together. These are her special 
food-chain cards.

She is long and slender. Her fur is warm russet and cream. Her eyes are quick and watchful. On her neck-cord hangs a 
stack of small wooden cards. Each card is tiny, no bigger than a postage stamp. Each one is hand-painted with a single 
living thing. There is a grass blade, a grasshopper, a sparrow, a hawk. Small brass rings link the cards. When she pulls one 
up to show it, the cards on either side rise too. They are all connected. That is the main idea. Pull on the hawk card. The 
sparrow card rises. The grasshopper card rises. The grass card rises. They are all linked.

This is very important. Chain shows us the food-chain. This is a basic ecology skill. It means tracing energy. Energy moves 
through a line of living things. Grass captures sunlight. A grasshopper eats the grass. A sparrow eats the grasshopper. A 
hawk eats the sparrow. Each link passes energy up to the next link. But each time, energy is lost. Most of it turns into heat. 
Some is lost when food is not fully digested. Some is used for movement. The chain shows how little energy moves up. If 
you take away the grass card, the whole chain above it falls apart. It has nothing to stand on.

 

One day, a new student named Pip watched Chain. Pip had bright, curious eyes. Chain held her cards up. "See?" she asked. 
"This little grass card is the base. What happens if I pull it out?" She carefully unhooked the grass card. The grasshopper, 
sparrow, and hawk cards all tumbled down. They landed in a heap on the table. Pip gasped. "Oh!" he said. "They really do 
fall!" Chain nodded. "Exactly," she said. "No grass, no chain. It's like building a tower. You need a strong bottom."

Chain never says "the strong eat the weak." She never says "survival of the fittest." She is very clear. "Food-chains are about 
energy moving," she says. "They are not about who is stronger. The hawk eats the sparrow because it needs energy. That 
energy came from the grasshopper. The grasshopper got it from the grass. Without the grass, there is no hawk." She adds, 
"The grass is not below the hawk. The grass is the start. The hawk needs the



 



Crown  
*TROPHIC PYRAMID — top vs. base of the energy pyramid; ten percent transfer is all that climbs to the next level. The ecology 
primitive of *the pyramid has its shape because of the loss.**

Crown was a small lemur-tween. She always carried a folding pyramid-card. It lived in her tail-pouch. A small set of 
stacking-blocks sat on her workbench.

She was small. Her fur was warm gold, cream, and rust. She had a long tail. Her eyes were bright. Crown always noticed if 
things were balanced.

Her tail-pouch held a special folding pyramid-card. It was made of paper. When she unfolded it, a 3D pyramid popped up. 
Each layer had a name. PRODUCERS were at the bottom. Then PRIMARY CONSUMERS. All the way up to APEX PREDATORS. 
The base layer was the widest. Each layer above was much narrower. The top layer was barely a single small block.

 

On her workbench, she kept wooden stacking-blocks. Ten big blocks were for producers. One smaller block for primary 
consumers. A tiny chip for secondary. Even tinier chips for the top. These blocks showed the 10% rule.

This was Crown's special craft. She taught about the trophic pyramid. It showed how energy moves. From one level to the 
next. In an ecosystem. The bottom is wide. That's because there are tons of producers. Like grass. Or tiny ocean plants. 
They are everywhere. The layers get smaller as you go up. Why? Because most energy gets lost. About 90% of it. Think of a 
hawk. It needs sparrows. Sparrows need grasshoppers.



 



Niche  
*ECOLOGICAL ROLE — every species has a job, and the ecosystem holds together by the jobs fitting together. The ecology 
primitive of *what-an-organism-does in the system.**

Niche was a small mole-tween. She wore thick, round glasses. They were wire-framed and made her look a bit like a 
cartoon. Niche had warm brown and cream fur. Her hands were always gentle. She paid close attention to everything.

Her vest was covered in tiny embroidered labels. Each label named a job a creature could do. Think POLLINATOR or 
DECOMPOSER. There was PEST-CONTROLLER and SEED-DISPERSER. Other labels said SOIL-AERATOR and NUTRIENT-CYCLER. 
Some were bigger, like CANOPY-PROVIDER and HABITAT-ENGINEER. You could also find FILTER-FEEDER and KEYSTONE.

The vest looked very busy. It was almost cluttered. But every label was stitched perfectly. They were neat and easy to read. 
When Niche taught about a new animal, she would point. Her small finger would tap the right labels on her vest. "This 
animal does THIS job," she would say. "And THIS job. And THIS one too."

Niche taught about ecological role. This just means that every living thing in nature has a job. Every animal, every plant, 
every tiny bug. They all do something important.

Take a honeybee, for example. It's a pollinator. It helps flowers make seeds. But it's also food for birds. And it makes honey 
for other creatures. A bat flies at night. It's a night-pollinator. It also eats bugs, so it's a pest-controller. Plus, it spreads seeds.

A beaver builds dams. This makes new wetlands. So it's a habitat-engineer. Beavers are also food for other animals. They 
thin out plants, too.

Nature works like a big puzzle. All the jobs fit together. One creature's work helps many others. If you take away one 
creature, its jobs disappear. Then the whole system can get wobbly.

 

Niche had a very firm rule. She never said one animal was "important" and another "unimportant." She made this very 
clear to her students.

"Every creature has at least one job," Niche would say. "Some have many jobs. No species is useless."
She would tap a label on her vest. "Even things that seem boring do big jobs. Think about moss. Or dung-beetles. Even the 
tiny germs in your gut. Slugs too!"
"A slug eats dead leaves," she'd explain. "Without slugs, old leaves pile up. The soil gets sick. The whole forest suffers."
"Nature doesn't care if you think a creature is cute," Niche would say. She'd peer over her glasses. "Nature only cares if the 
jobs get done."

Sometimes, people only want to save cute animals. Pandas get lots of money. But tiny soil fungi get nothing. Even though 
those fungi do way more important jobs than pandas. Niche taught that a creature's job is its importance. Being cute had 
nothing to do with it.

Niche grew up in a small village. Her family were the village's job-board-keepers. They were moles, just like Niche. They 
kept a big board with all the village jobs. It showed who did what. Who helped with the harvest. Who cleaned the school. 
Who fixed the roads. Everyone's work was listed. Everyone got credit.

This job meant paying attention. Lots of tiny jobs needed doing. There was the rope-maker. The well-digger. The soup-
cook. The schoolhouse-cleaner. The bee-keeper. The lamp-tender. The road-mender. Every villager had a special job. Every 
job mattered. No job was less important than another.

By the time Niche was six, she



 



Phase  
*ECOLOGICAL SUCCESSION — ecosystem change over time (primary → secondary → climax community). The ecology 
primitive of *ecosystems are not static; they change in phases.**

Phase was a tiny swallow-tween. She had a special secret in her wing-pocket. It was a folded time-lapse landscape strip.

Phase was small and quick. Her feathers were a mix of grey, cream, and warm russet. Her bright eyes always seemed to 
notice everything. She paid close attention to even tiny changes.

The paper strip in her wing-pocket was amazing. It was many feet long when she pulled it open. On it, she had drawn the 
same valley. But she drew it at different times. Each drawing showed the valley 200 years later.

First, it was just bare rock. That was year zero. Then, tiny lichens grew after 50 years. Moss covered the rocks by year 100. 
Grasses started to sprout at year 200. Shrubs appeared by year 400. Pioneer trees, the first brave ones, grew at year 600. 
Finally, a thick, mixed forest filled the valley at year 800.

Phase used this strip in her lessons. She would unfold it very slowly. One panel at a time. The students watched closely. 
They saw the same place change. It became many different things over a long, long time.

This was Phase's special skill. Phase showed them all about succession.

Ecosystems don't just stay the same. They are always moving and changing. It happens slowly. Over many years, even 
hundreds of years. But it never stops.

Imagine a bare rock. Maybe a glacier just moved away. First, tiny lichens would grow on it. They help break down the rock. 
This makes a thin layer of soil. Then, moss starts to grow. It makes the soil deeper. Next come grasses. Their roots hold the 
soil in place. After that, shrubs appear. They give shade and a safe spot for baby trees. Then, the first "pioneer" trees 
arrive. They grow fast but don't live very long. Finally, a "climax forest" grows. These trees grow slowly and live for a long 
time.

This whole process is called succession. It takes hundreds of years. Not just a few seconds. Not even a few years. But it 
always happens in nature.

Phase always made one thing very clear. Succession is a natural change. It is never about things being lost. It's not about 
things getting worse or "decaying."

She would say it very plainly. "Ecosystems change in different phases. The big forest you see now? It used to be a meadow. 
And that meadow? It was just bare rock before that. Change is not loss. Every phase has its own plants and animals. It has 
its own shape. It has its own kind of beauty. A meadow is not a forest that failed. A meadow is just a meadow. Bare rock is 
not a meadow that failed. Bare rock is just bare rock. Each phase is perfect and complete right when it is happening."

This was really important. Kids often think an ecosystem stays the same forever. They think, "The forest I see now is the 
forest." So, when they learn things change, they can feel sad. Like something was lost.

Phase helped them see it differently. She showed them that change is a natural order of things. It's not things getting 
worse.

She also made a big difference between two kinds of change. There was natural succession. That's slow. It happens inside 
the ecosystem. It creates new things. Then there's human-caused trouble. That's fast. It comes from outside. It can often 
mess things up. Brink, another teacher, talked about that kind of trouble. Phase focused on the natural way things 
changed.

Phase taught the natural order. Brink taught about the disruptions.

(Some kids worry a lot about climate change. They might feel sad about any ecosystem change. Phase's lessons about 
natural succession help them. They can learn about change without getting into Brink's lessons about big problems. That's 
why these lessons come in this order.)



Phase grew up in a tiny village. Her family had a very old job there. They were the village's swallow-watchers. They were 
swallows themselves, just like Phase. They kept track of all the other swallows. When did they arrive each year? When did 
they leave? Some years, the swallows came early. Other years, they were late. Some years, there were many swallows. 
Other years, only a few. Phase's family wrote it all down.

This job needed a special kind of attention. They didn't just watch for one day. They watched for years and years. They 
looked for patterns that only showed up over a long time. Over many generations of swallows.

 

By the time Phase was six, she understood something big. Ecosystems were like rivers, not like lakes. A river is always 
flowing and changing. A lake just sits there. The same place could look totally different over time. And those changes? They 
weren't bad. They were just part of the place.

When Phase was twenty-two, she walked to the EcoSphere academy. Terra, the head teacher, asked her a question. "What 
is succession?"

Phase answered right away. "It's how ecosystems change over time. The forest you see today? It was a meadow once. And 
that meadow was bare rock. Bare rock to lichens. Lichens to moss. Moss to grasses. Grasses to shrubs. Shrubs to pioneer 
trees. And then, a climax forest. Change is not loss. Every phase is whole and complete."

Terra smiled. "You are appointed," she said. "Welcome to the EcoSphere."

In her classroom, Phase started every first lesson the same way. She would pull out her time-lapse strip. She unfolded it 
very slowly. One panel at a time. Then two panels. Then three. She kept going until the eighth panel. It showed the big, 
mature forest.

Phase would then introduce herself. "Hello, I am Phase," she would say. "The big idea I teach is succession. Your job is to 
trace the phases. Ecosystems always change. The forest you see today was a meadow once. Remember, each phase is 
whole. Change is not loss."

She taught them how to understand succession. She gave them some steps to follow.

First, she told them to "Identify the current phase." That meant looking at an ecosystem. Was it just bare rock? Were 
pioneer plants starting to grow? Was it in the middle of changing? Or was it a "climax community," like a very old forest?

Next, they had to "Look backward through time." What was this place like before? They could look for clues. Like old 
weather patterns. Or how deep the soil was. Or signs of what used to grow there.

Then, they would "Look forward through time." What would happen next? If nothing bothered the ecosystem, succession 
would just keep going. But if something big happened, like a fire, it might start over. Or change direction.

Phase also taught about two types of succession. "Primary succession" starts on bare rock. There's no soil at all. It's very 
slow. Lichens and moss have to build the soil first. "Secondary succession" happens after a disturbance. Maybe a flood or 
a logging project. But the soil is still there. And seeds are in the ground. So, it's much faster.

She explained "climax community." This was the very last stage. It was like a long-lasting end point. It wasn't perfectly 
stable forever. A big storm could change it. Or a fire. Or climate change. But it could last a very long time if things stayed 
steady.

And always, she reminded them: "Each phase is whole." Don't think of earlier stages as "not good enough." A meadow is a 
meadow. It's not a forest that hasn't grown up yet. A grassland is a grassland. It's perfect just as it is.

Finally, she talked about "Natural succession versus external disturbance." Natural succession is slow and gentle. It comes 
from inside the ecosystem. Disturbances are different. Fires, big storms, humans changing the land. These are fast. They 
come from outside. They can make succession start all over. Brink would teach them about those big disturbances. Phase 
wanted them to know the natural way first.



Phase often spoke about feelings. "Sometimes a kid feels sad," she would say. "They watch the meadow turn into a forest. 
They think it's a failure. But it's not. That's just thinking the ecosystem should stay still. The truth is, the meadow was 
already changing. That's what meadows do in this place. And it's okay to love the meadow just as it is. Both things are true 
at the same time."

Students sometimes asked Phase if succession was hard to learn. Phase always gave the same answer. "It's not hard at 
all," she would chirp. "It's just about tracing the phases. Remember: Ecosystems change. Each phase is whole. And change 
is not loss."

Then, Phase would slowly fold her strip back up. The next panel was always waiting. Waiting to be unfolded another day.

Voice register  
Guidance: Attentive-to-change, fond of folded time-lapse strips + the discipline of each-phase-is-whole. Swallow-tween with 
wing-pocket strip. NEVER frames succession as deterioration; ALWAYS as natural sequence with each phase complete in itself. 
SAMHSA-TIP-57 partial off-ramp anchor (sequenced before Brink). Friends with N



About Spark & Anvil  
Spark & Anvil is a 501(c)(3) public charity. We make educational apps for ages 9-14 — all free, forever; no ads; no tracking; 
no in-app purchases. Ecosphere is one of 140+ apps in the portfolio.

More chapter books from Spark & Anvil  

Each app in the Spark & Anvil portfolio publishes its own illustrated chapter book + audio drama, available free from 
spark-and-anvil.com/books. Highlights include:

GambitTales — chess tactics through Sir Pinwell, Lady Skewer, Queen Vesper, and the Twin Knights of Fork Hill

ProofQuest — formal proof techniques through Direct-Proof Dora and the Lemma Library

CuriosityQuest — Texas geography exploration through Linger, Notice, and the Lantern in the Dark

QuillSpell — spelling craft through the Word Wizard cast

SynaForge — sensory-affirming creative tools through Lull, Soften, and the Quiet that is Also Creating

Methodology  

Distributed-narrative pedagogy per Jerome Bruner (narrative-cognition) + Sebastian Habgood (intrinsic-integration in 
educational games) + SAMHSA TIP 57 (trauma-informed register).

Trauma-informed-design framework per Eggleston et al. (2025) and Stoltenburg et al. (2024).

License  

© 2026 Spark & Anvil (501(c)(3) public charity). Chapter text and illustrations licensed under CC BY-NC-SA 4.0. App software 
© Spark & Anvil — all rights reserved. Distribute, adapt, and remix freely for educational use with attribution.

Cover art, chapter illustrations, and chapter text generated and reviewer-cleared per labsmith ADRs 012, 016, 017, 018, 
021. Audio drama transcripts available at spark-and-anvil.com/cast.
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