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Introduction:   
Research has confirmed the educational power of using integrated lesson plans in the classroom yields 
better results. Yet creating an integrated Language Arts and Science curriculum has remained a 
relatively elusive task. Typically, stories created to teach a science lesson do not engage the reader 
enough to effectively teach language arts. Conversely, if an exciting story has any science in it at all, it is 
usually a one-note lesson.  
 
The answer to this challenge is to use reading material that students actually want to read. Olivia 
Brophie and the Pearl of Tagelus is an exciting nature-based fantasy novel that is perfect for engaging 
young readers.  I have seen many classrooms read the Pearl of Tagelus simply as a fun book, but then 
investigate many of the science concepts because the students are so excited. 
 
This curriculum can be used in one of three ways. It can be used to teach Olivia Brophie strictly as a 
Language Arts program. Alternatively, it also contains science lessons and activities that can be taught as 
an integrated experience. These lessons are coordinated so readers discover a subject in the book and 
then learn more about it in the science classroom. Finally, this curriculum can be used to integrate to 
Discovering Florida Scrub, the premier curriculum for teaching Florida scrub and nature in the classroom 
created by Archbold Biological Station.  This program changes slightly the order in which students will 
progress through the scrub lessons so it aligns more appropriately with the novel.  
 
This exciting curriculum can be used worldwide. It is broken up into sections that are reasonable for 
reading efficiency and similar subject material.  After students read the chapters in Olivia Brophie and 
the Pearl of Tagelus, they will participate in science lessons and activities that relate to the novel.  
 
 
Read-aloud Classrooms  
This curriculum can be easily used in any classroom as a read-aloud and can be adapted to the specific 
needs of your class. The science lessons can also be simplified. But I have seen third grade classrooms do 
this to great effect. 
 
ATOS and AR 
Olivia Brophie and the Pearl of Tagelus has the following attributes: 
  
ATOS Book Level: 4.5   
AR Points: 8   
Word Count: 56825 
 
 
 
 
 
 
 
 



 
You will need: 

Classroom copies of Olivia Brophie and the Pearl of Tagelus. For younger grades, it may be more 
appropriate as a read-aloud book. Olivia Brophie works very well as a read-aloud. Books can be 
purchased from online book vendors, book stores, or directly from the publisher Pineapple Press 
www.pineapplepress.com 
ISBN-10: 1561645192 
 
http://www.amazon.com/Olivia-Brophie-Tagelus-Christopher-
Tozier/dp/1561645192/ref=sr_1_1?ie=UTF8&qid=1369674450&sr=8-
1&keywords=pearl+of+tagelus 
 

 
 

1) Access to the full Discovering Florida Scrub curriculum from Archbold Biological 
Station.  http://www.archbold-station.org/discoveringflscrub/index.html 
The Archbold Logo is used in this curriculum as a referring indicator to the Discovering Florida 
Scrub curriculum. I encourage all teachers to download and read Discovering Florida Scrub 

even if they aren’t able to strictly follow the curriculum. The information provides great background, 
context, and depth when reading Olivia Brophie and the Pearl of Tagelus. Any science or activity not 
designated with the logo or specifically by wording is not endorsed by Archbold Biological Station. 
  
 

2) Water’s Journey Curriculum  - This curriculum provides water lifecycle and aquifer lessons. 
Worlds Around Us is not endorsed by Water’s Journey Curriculum or its creators. 
http://www.floridasprings.org/downloads/florida_99_fmws6287.pdf  
 

3) Internet connectivity – Some lessons recommend watching specific videos. 
 

4) Various materials as required by specific science lessons. These details are documented within 
the lesson itself. 

 
 
Standards 
All standards in this document are compiled for the 2013-14 school year in Florida. Language Arts 
standards are expressed using Common Core. Science standards are expressed using Next Generation. 
The relevant standards for Discovering Florida Scrub curriculum are listed in that document.  
 
 
Field Trip 
A field trip to a local scrub is a great way to finish your classroom experience with Olivia Brophie and the 
Pearl of Tagelus. Many of the animals and plants in the book are readily observable in a scrub preserve. I 
have personally seen the excitement that this approach engenders in young readers. It isn’t often that 
readers can experience real elements that they read about in a fantasy novel.  
 

http://www.pineapplepress.com/
http://www.amazon.com/Olivia-Brophie-Tagelus-Christopher-Tozier/dp/1561645192/ref=sr_1_1?ie=UTF8&qid=1369674450&sr=8-1&keywords=pearl+of+tagelus
http://www.amazon.com/Olivia-Brophie-Tagelus-Christopher-Tozier/dp/1561645192/ref=sr_1_1?ie=UTF8&qid=1369674450&sr=8-1&keywords=pearl+of+tagelus
http://www.amazon.com/Olivia-Brophie-Tagelus-Christopher-Tozier/dp/1561645192/ref=sr_1_1?ie=UTF8&qid=1369674450&sr=8-1&keywords=pearl+of+tagelus
http://www.archbold-station.org/discoveringflscrub/index.html
http://www.floridasprings.org/downloads/florida_99_fmws6287.pdf


Archbold Biological Station in Highlands County offers a multitude of classroom programs and an 
Education Center.  http://www.archbold-station.org/ 
 
Lyonia Preserve in Volusia County offers a wide range of classroom programs and an Education Center. 

http://www.lyoniapreserve.com 
 
Enchanted Forest in Titusville, Brevard County –Group tours available 

http://www.nbbd.com/godo/ef/scrub/  and http://www.EnchantedForestFriends.org 
 
Oscar Scherer State Park in Sarasota County - 

http://www.floridastateparks.org/oscarscherer/default.cfm 
 
Jonathan Dickinson State Park in Martin County  http://www.floridastateparks.org/jonathandickinson/ 
 
Ocala National Forest in Marion and Lake Counties http://www.fs.usda.gov/ocala 
 
Lake June-in-Winter Scrub State Park in Highland County - 

http://www.floridastateparks.org/lakejuneinwinter/default.cfm 
 
Jupiter Ridge Natural Area in Palm Beach County 

http://www.pbcgov.com/erm/natural/natural-areas/jupiter-ridge/ 
 
 
 
Real or Make-Believe? 
It is important to be very clear in the science classroom about what is make-believe in Olivia Brophie in 
the Pearl of Tagelus. This book is a work of fantasy fiction. The fantasy elements make the story 
engaging and imaginative. In the science classroom however, it is appropriate and educational to point 
out these fantasy elements and use that clarification as a springboard to teaching the science behind the 
story. It is also a great way to introduce critical thinking and research skills. What follows is a listing of 
some of these fantasy elements. The blatantly obvious fantasy elements are not included here.   
 
The Aquifer – Aquifers are real, but they are quite different than as portrayed in the book. Olivia would 
not be able to walk around in an actual aquifer. She even drops below the water level and continues to 
walk around. The hydraulics in the book just don’t occur in nature. See the Chapters 6-8 lesson for 
aquifer activities. 
 
The City of Junonia – It goes without saying that there isn’t an ancient city inside the Floridan Aquifer (at 
least that we know of.) Junonia is, however, the name of a beautiful shell that can be found on Florida 
beaches.  Coquina and tagelus are two other shells that can be found in the book. 
 
Tardigrades – Tardigrades are real, but the biggest ones are 1mm in length, not the size of horses. 
Otherwise, they are described relatively realistically. Eight-legged, clear, toothless predators.  They don’t 
take commands or allow people to ride them. See the Chapters 9-12 lesson for tardigrade activities. 
 
Falling through sand – Chapter Six (The Tortoise Burrow) contains a scene where Olivia falls through 
solid ground into the aquifer. Unit One of Discovering Florida Scrub contains some interested sand 

http://www.archbold-station.org/
http://www.lyoniapreserve.com/
http://www.nbbd.com/godo/ef/scrub/
http://www.enchantedforestfriends.org/
http://www.floridastateparks.org/oscarscherer/default.cfm
http://www.floridastateparks.org/jonathandickinson/
http://www.fs.usda.gov/ocala
http://www.floridastateparks.org/lakejuneinwinter/default.cfm
http://www.pbcgov.com/erm/natural/natural-areas/jupiter-ridge/


activities that illustrate why dry quicksand is not real.  Dry quicksands are theoretically possible in a lab 
setting but have never been documented in nature.  “Fech fech” is a kind of powdery sand sometimes 
found in the Sahara underneath a crusty top layer. Breaking through the crust will often mire a vehicle. 
Perhaps fech fech is the originating story behind the myth of dry quicksand. 
 
Tombolo – Tombolos are real and make a great lesson in sedimentary deposits. 
 
Nikola Tesla and Thomas Edison – This is a fictionalized account of their exploits and relationship. 
 
The Cult of Wardenclyffe – Not real of course, but “Wardenclyffe” was the name of one of Nikola Tesla’s 
wireless power transmitters.  This makes an interesting connection to the fictional representation of 
Tesla in the book.  
 
The Anaspidean – The order Anaspidea are commonly known as sea slugs. They don’t grow to the size 
of whales, nor can they float into the air. 
 
Squirt, and other cave urchins – The character Squirt is based on fossilized echinoids commonly found 
in Florida limestone.  Real echinoids have spines and live in salt water. They don’t crawl out of the 
water, eat candy, live in fresh water, or vocalize.  
 
 
 
Scientific Method: Doug vs. Olivia 
In the novel, Doug represents the skeptical, analytical aspects of science. Olivia represents the 
speculative, creative aspects of science. Often, these attributes are mistakenly seen as conflicting. In 
fact, these are all characteristics of science and the scientific method. Although this curriculum does not 
discuss this aspect of the novel, a careful reader will recognize that Olivia often discovers something 
before Doug, but Doug understands its nature first.  There are no curriculum points that specifically 
address this opportunity, but this can make for interesting discussions with your students about the 
practice of science.  
 
 
Archbold Biological Station 
Archbold Biological Station, established in 1941, is a not-for-profit independent research institution and 
nature preserve located in central Florida. Archbold is dedicated to long-term ecological research 
coupled with education and conservation. Their work addresses the needs of the Lake Wales Ridge and 
Northern Everglades, one of the world’s most important regions for water, wildlife, and rare plants and 
animals, serving as a model for other regions around the globe. www.archbold-station.org 
 
Field Trips to Archbold 
Teachers can schedule field trips to Archbold Biological Station. For more information visit the website 
or contact the Education Department at (863)465-2571 x233 or education@archbold-station.org. 
 
 
Download the Archbold Florida Scrub Coloring Book 
https://sites.google.com/site/oliviabrophiecurriculum/downloads/colorbk.pdf?attredirects=0&d=1 
 

http://www.archbold-station.org/
https://sites.google.com/site/oliviabrophiecurriculum/downloads/colorbk.pdf?attredirects=0&d=1


 
Chapters  1-2  

(Pancakes to Waffles, Opals) 
 
Language Arts 
 
Common Core Standards:,  
LACC.4.L.3.4, LACC.4.L.3.5, LACC.4.L.3.6, LACC.4.RF.3.3, LACC.4.RF.4.4, LACC.4.RI.1.1, LACC.4.RI.1.2, LACC.4.RI.2.4, 
LACC.4.RI.2.5, LACC.4.RL.1.2, LACC.4.RL.1.3, LACC.4.RL.2.5, LACC.4.RL.4.10 
 
LACC.5.L.3.4, LACC.5.RF.3.3, LACC.5.RF.4.4, LACC.5.RI.1.1, LACC.5.RI.1.2, LACC.5.RI.2.4, LACC.5.RL.1.1, LACC.5.RL.1.2, 
LACC.5.RL.1.3, LACC.5.RL.2.4, LACC.5.RL.2.5, LACC.5.RL.2.6, LACC.5.RL.4.10 
 
LACC.6.L.3.4, LACC.6.RI.2.4, LACC.6.RI.2.6, LACC.6.RL.1.1, LACC.6.RL.1.2, LACC.6.RL.1.3, LACC.6.RL.2.4, LACC.6.RL.2.5, 
LACC.6.RL.2.6, LACC.6.RL.4.10 
 
Vocabulary: 
inexplicably 
turquoise 
condensation 
geegaw 
opals 
specimens 
 
Lesson: Define setting, POV, characters, conflict.  
 

Setting:  House in Wisconsin, inside the car, beach, and Milligan house in Florida 
 

POV: Third person limited  
 

Characters:  Olivia Brophie. Nathan Brophie (Gnat.) Aunt and Uncle Milligan 
 

Conflict:  Olivia and Gnat are kicked out of home for no reason. How will they return home?  
 
 
Assignment:   
Draw a picture of a setting from Chapters 1 or 2. Identify what the setting is. Identify the characters in 
your scene.  Write a description of one character or setting. Use three specific details from the book to 
support your description. 
 
Make a collage of the animals you find in the book. Leave room to continue adding animals as you read. 
(This collage can be used in the lesson on Linnaean Classification System later) 
 
 
Chapter One Questions 
 

1) What emotions do you think Olivia is feeling when her dad sends her to live in Florida? 



 
2) What was Olivia’s first impression of her Aunt and Uncle? 

 
3) What should have Olivia done in the candy store when she was attacked? Why do you think she 

did the wrong thing? 
 

4) What do you think the title “Pancakes to Waffles” means? 
 
 
Chapter Two Questions 
 

1) What was unusual about Aunt and Uncle’s house? 
 

2) How do you think Uncle got the giant boulder into the house? 
 

3) Why doesn’t Olivia want her uncle to call her Butterfly? 
 

4) What is condensation? 
 
 
 
Science 
 

 
 
Discovering Florida Scrub - Read “An Introduction to Florida Scrub”  
 
 

 
 
 
NGSS Standards: SC.4.P.8.2, SC.5.E.7.1 
 
 
Systemics / Diversity  
At the end of Chapter One:  “birds of every shape and size stood on the beach, all staring at her [Olivia] 
silently. While she had watched the ship, the birds had quietly landed behind her back. Later, she would 
learn their names: pelicans, skimmers, oystercatchers, laughing gulls, turnstones, terns, ringbills, 
sandpipers, plovers, sanderlings, willets, gannets, grackles. But now, nameless, they all just stood there, 
staring with their yellow and black eyes.” 
 
These are all real birds that can be found at the beach. Why are there so many different kinds of birds in 
the same ecosystem? How do some of these birds differ?  Look at the beak shapes of these birds. 
Compare the pelican, sandpiper, ringbill, and skimmer beaks. These birds all live in the same location, 
why are their beaks different? 
 
 



 
 
Condensation:   
Condensation is the opposite of the process called evaporation. In condensation, water vapor in the air 
slows down and turns back into a liquid. This can occur in the sky to create clouds or on a surface such 
as the exterior of a drinking glass.  See Appendix B for a condensation activity. 
 
 
Fossorial Animals:  Fossorial animals live under the sand. Can you name five animals that live under the 
sand? 
fos·so·ri·al 
[fo-sawr-ee-uhl, -sohr-]   
adjective Zoology  
1. digging or burrowing.  
2. adapted for digging, as the hands, feet, and bone structure of moles, armadillos, and aardvarks 
 
Other animal lifestyles: 
Arboreal – living in trees 
Terrestrial – living on land 
Aquatic – living in water 
Troglobitic – living in caves 
Pelagic – living in the open ocean 
Volant – living in the air 
Amphibious – living in water and on land 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Here is a map of all the major ridges in Florida.  
 

 
Here is a map of the Lake Wales Ridge, Florida’s largest and oldest ridge. Scrub typically occur on ridges. 
 
 

 



 



 



Chapters  3-5 
(Hunting the Bobwhite Witch, Tesla Seeds and Wolverines, You are Early) 

 
 
Language Arts 
 
Common Core Standards:  
LACC.4.L.1.1, LACC.4.L.1.2, LACC.4.L.2.3, LACC.4.L.3.4, LACC.4.L.3.6, LACC.4.RF.3.3, LACC.4.RF.4.4, 
LACC.4.RI.1.1, LACC.4.RI.1.2, LACC.4.RI.3.8, LACC.4.RL.1.1, LACC.4.RL.2.5, LACC.4.RL.2.6,  LACC.4.W.1.1 
 
LACC.5.L.1.1, LACC.5.L.1.2, LACC.5.L.2.3, LACC.5.L.3.4, LACC.5.L.3.6, LACC.5.RF.3.3, LACC.5.RF.4.4, 
LACC.5.RI.1.1, LACC.5.RI.1.2, LACC.5.RI.3.8, LACC.5.RL.1.1, LACC.5.RL.2.5, LACC.5.RL.2.6,  LACC.5.W.1.1 
 
LACC.6.L.1.1, LACC.6.L.1.2, LACC.6.L.2.3, LACC.6.L.3.4, LACC.6.L.3.6, LACC.6.RI.1.1, LACC.6.RI.1.2, LACC.6.RI.3.8, 
LACC.6.RL.1.1, , LACC.6.RL.1.3,  LACC.6.RL.2.5, LACC.6.RL.2.6,  LACC.6.W.1.1,  
 
Vocabulary: 
artfully 
colossal 
coontie 
endangered 
polka 
precisely 
cavorting 
fluctuating 
gingham 
magnetic pole 
phonograph 
amphibian 
lapis 
limber 
medallions 
methodically 
 
Lesson: Setting, character motivation, character development, conflict, theme, allusions, and flashback. 
 

Setting:  The Florida Scrub, North Pole, The Milligan, house at night.  
 

Characters:  Doug – wants to discover an animal so he can name it.   Olivia – names every animal 
she meets.  How and why does Olivia change from Chapter 1?  
 

Conflict:  Introduction the bullies: Richard and Larry Mutch, Begonia Salt, and Cucumber Nevels. 
 
Theme: Seeing vs Non-seeing. Discovery.   

 
Allusions:  Edison and Tesla  

 



Flashback: Chapter four is a great example of a flashback 
 
Assignment 

1) Identify two ways the theme of discovery is found in Olivia Brophie. What discoveries does 
Olivia make?  

- Frog message appears in the moonlight 
- Doug is trying to discover a new species 
- Olivia discovers the scrub 
- Olivia discovers the names of sea birds 

 
 

2)  Uncle claims that the government murdered his friend Nikola Tesla. In a paragraph, explain why 
you think Uncle is right in his claim or why you think he is wrong. What proof does he offer? Can 
you identify another explanation that fits the facts? 

 
 
 
Chapter Three Questions 
 

1) Why is there so much cereal in Aunt and Uncle’s house? 
 

2) Name three things that are unique or strange about the forest around the house. 
 

3) What does Olivia dream of becoming?  
 

4) Why do you think Olivia couldn’t control running into the forest? 
 

5) What is the Florida scrub? What kinds of animals live there? 
 

6) What is Doug doing in the scrub? What is his dream? 
 

7) Why do you think Larry, Richard, Cuke, and Begonia don’t like Olivia and Doug? 
 
 
Chapter Four Questions 
 

1) Who are Nikola Tesla and Thomas Edison? 
 

2) Do you think Olivia and Gnat understand Uncle’s story? 
 

3) What kind of device does Uncle place at the north and south poles? Why do you think Nikola 
wanted him to put them there? 
 

4) What is the difference between the north pole and the magnetic north pole? 
 

5) Why doesn’t Aunt want Uncle to tell Olivia his story? 
 
 



 
Chapter Five Questions 
 

1) What do tree frogs write with on Olivia’s window? 
 

2) Name a country that speaks Arabic. 
 

3) Why do you think Gnat wanted to sleep in his sister’s room? 
 

4) How is Aunt and Uncle’s house different at night than it is during the day? 
 
 
 
Science 
 
 

 
Discovering Florida Scrub Unit Two: Sand-Dwelling Animals 
 
 
 

 
 
NGSS Standards SC.6.L.15.1 
 
Linnaean Classification – Latin names 
See Appendix C – In Chapter Three, Olivia identifies a bobwhite in a field guide along with its scientific 
name (Colinus virginianus.) This is a good opportunity to discuss Linnaean Classification.  
 
 
Commensalism  - In Chapter Three, Doug explains to Olivia about the animals that live in tortoise 
burrows. “All sorts of things live down in those burrows. Rattlesnakes. Gopher frogs. Indigo snakes. 
Mice. Even owls.”  This is an opportunity to discuss the concept of commensalism.  
 
In ecology, commensalism is a class of relationship between two organisms where one organism 
benefits without affecting the other. It compares with mutualism, in which both organisms benefit, 
amensalism, where one is harmed while the other is unaffected, neutralism where organisms interact 
but neither benefits nor is harmed, and parasitism, where one benefits while the other is harmed. 
 
Have the students research examples of commensalism, mutualism, amensalism, neutralism, and 
parasitism. 
 
Why do you think so many animals live in the tortoise burrows? 
 
 
 
 



Activity 
Have students create a new animal species. Invite students to imagine that they have discovered a new 
animal, never before seen. Draw a picture of the animal, describe its physical and behavioral 
characteristics. What does it eat? What is its habitat? Pretend you are Doug and you get to name your 
animal. Give it a scientific Latin name and a common name.  Why did you choose that name? 
 
 
Other Science Ideas: 
 
Earth’s Magnetic Field 
 
Edison and Tesla – AC vs DC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapters 6-8  
(The Tortoise Burrow, The Tombolo, A Trillion Fireflies) 

 
 
Language Arts 
 
Common Core Standards:  
LACC.4.L.2.3, LACC.4.L.3.4, LACC.4.L.3.5,  LACC.4.RF.3.3, LACC.4.RF.4.4, LACC.4.RI.2.4 
 
LACC.5.L.2.3, LACC.5.L.3.4, LACC.5.L.3.5,  LACC.5.RF.3.3, LACC.5.RF.4.4, LACC.5.RI.2.4 
 
LACC.6.L.2.3, LACC.6.L.3.4, LACC.6.L.3.5, LACC.6.RI.2.4 
 
Vocabulary: 
dissipated 
lilting 
sarcasm 
aquifer 
limestone 
mammoth 
tombolo 
aqueduct 
bulbous 
buttress 
facade 
portico 
precarious 
veranda 
whorls 
 
 
Lesson:  Similes and Metaphors 
 
Assignment 
Define Simile and Metaphor. Find an example of each as you read Olivia Brophie. Why do you think 
similes and metaphors are effective at communicating? 
 
Write your own haiku poem about your favorite place. Use a metaphor or simile in your haiku! See 
Appendix G.  
 
 
Chapter Six Questions 
  
1)      Why do you think the coral snakes left Olivia red, black, and yellow beads? 
  
2)      What kind of language do the walkingsticks use? 
 



3)      Why do you think it gets cooler when Olivia, Doug, and Gnat get closer to the spring? 
 
4)      Why does Olivia get so upset with the boys after she gets out of the spring? 
  
5)      Why does Olivia take charge when they fall down the hole to the underground cavern? Why does 
Doug hyperventilate? 
 
 
Chapter Seven Questions 
  
1)      What is a tombolo? 
  
2)      What is an aquifer? What do people in Florida get from the aquifer? 
  
3)      What kind of animal is Squirt? Why does he follow the kids? 
  
4)      Why do you think the cave urchins shoot pink ink? 
  
5)      Who made the best decision for dealing with the clear monster? Why? 
  
 
Chapter Eight Questions 
  
1)      Write one trillion in numerical form. 
  
2)      What do you think the underground city looked like? How do you think it was constructed? 
  
3)      Why are there so many mushrooms growing in the city? 
  
4)      What do cave urchins eat? 
  
5)      Why do you think Doug doesn’t answer when Gnat calls him on the walkie-talkie? 
 
 
 
Science 
 
 

 
Discovering Florida Scrub Unit One.  Sand: Florida Scrub’s Foundation   
 
Be sure to relate this lesson to the concept of dry quicksand in the novel.  After the 
activities, ask students if they think dry quicksand is real or not.  

 
 
 
 



 
 
Aquifer / Water Lifecycle 
Olivia, Doug, and Gnat  follow the path of raindrops through the sand and down into the aquifer.  Florida 
scrubs and sand ridges are known as “aquifer recharge zones” because so much water passes through 
the sand, recharging the aquifer with new water.   
 
See Appendix I 
 
Watch “Down the Well” video by Archbold Biological Station. Be sure to watch the animated second half 
the video. http://www.youtube.com/watch?v=BQpvex2DtQg 
 
Watch “Florida’s Aquifer Adventure” 
http://www.youtube.com/watch?v=b62DICn8RLg 
 
Watch “Florida’s Aquifer the Treasure Below”  
http://www.youtube.com/watch?v=O6A5AZ-yveA 
 
 
 
Water’s Journey Curriculum –from www.floridasprings.org/education/ 
 
Make your own aquifer! – from www.floridasprings.org/education/ 
 
How is a tombolo made? See Sorting Sediments activity in Appendix F 
 
 
 
 

 

http://www.youtube.com/watch?v=BQpvex2DtQg
http://www.youtube.com/watch?v=b62DICn8RLg
http://www.youtube.com/watch?v=O6A5AZ-yveA
http://www.floridasprings.org/education/
http://www.floridasprings.org/education/


Chapters 9-12 
(The Tardigrade, Chapel of Light, A Secret, Cult of Wardenclyffe) 

 
Language Arts 
 
Common Core Standards:  
LACC.4.L.1.1, LACC.4.L.1.2, LACC.4.L.2.3, LACC.4.L.3.4, LACC.4.L.3.6, LACC.4.RF.3.3, LACC.4.RF.4.4, 
LACC.4.W.1.2 
 
LACC.5.L.1.1, LACC.5.L.1.2¸ LACC.5.L.2.3, LACC.5.L.3.4, LACC.5.L.3.6¸ LACC.5.RF.3.3, LACC.5.RF.4.4, 
LACC.5.W.1.2 
 
LACC.6.L.1.1, LACC.6.L.1.2, LACC.6.L.2.3, LACC.6.L.3.4, LACC.6.L.3.6¸LACC.6.W.1.2 
 
 
Vocabulary: 
stalactites 
stalagmites 
tardigrade 
dais 
exuberance 
mottled 
operculum 
sonorous 
erratic 
sphere 
translation 
alchemist 
crocheting 
decipher 
ghastly 
mystics 
parallel 
physicists 
 
Lesson: Write informative/explanatory texts to examine a topic and convey ideas and information 
clearly 
 
Assignment  
Pick an animal from the book and pretend you have to describe that animal to your best friend who 
doesn’t know anything about it. Describe the physical and behavioral characteristics. Describe its habitat 
and range. Write clearly with concise sentences. Cite at least two sources to support your information. 
Provide a concluding statement. 
 
 
Chapter Ten Questions 



  
1)      How do you think the underground city created light back when people lived there? 
  
2)      What kind of animal is an Anaspidean? 
  
3)      Why does Olivia leave Squirt behind? 
  
4)      Why did the bag of bread taste so good to Olivia, Doug, and Gnat? 
  
5)      How do you think Thunder knows his way through the forest? 
 
 
 
Chapter Eleven Questions 
  
1)      Why is Uncle fixing an old television?  
 
2)      Why is Doug’s mother trying to keep him away from Olivia? 
  
3)      Why do the tree frogs scold Olivia? 
 
 
 
Chapter Twelve Questions 
  
1)      What is the Teslatron?  
 
2)      What seems to happen to everyone who searches for the sphere? 
  
3)      Why is Olivia much more interested in Uncle’s story this time? 
 
 
 
Science 
 

 
 
Discovering Florida Scrub Unit Three: Life in the Leaf Litter Layer 
 
 

 
 
 
NGSS Standards:  SC.4.E.6.5 
 
How to find your own tardigrade! – See Appendix E 
 



 
Wildlife Corridors: “Secret Bear Highways” 
See Appendix H – The secret bear highways in Chapter 10 are real and very important to modern 
conservation science.  
 
The Florida Wildlife Corridor is an exciting project in the Sunshine State. 
http://www.floridawildlifecorridor.org/ 
 
 
Wildlife Corridor Vocabulary  
Barriers for Wildlife – Terrestrial (roads, yard lights, dogs, poison), Aquatic (dams, degradation of 
surface water), Landscape (exurban sprawl, agricultural, clearcuts), Poaching, Fires, Drought, Damming 
Rivers 
Connectivity – Eco-system survivability requires effective wildlife linkages be developed and maintained 
between divided habitats. 
Focal Species – organisms used in managing preserves because their requirements for survival represent 
factors important to maintaining ecologically healthy conditions. 
Fragmentation of ecosystem: wilderness areas or national parks that are cut off from other protected 
lands.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.floridawildlifecorridor.org/


Chapters 13-17  
(Summer School, The Bear Charmer, Floating Away,  

Unmasking the Witch, Remembering Junonia) 
 
 
Language Arts 
 
Common Core Standards:  
LACC.4.L.1.1, LACC.4.L.1.2,  LACC.4.L.2.3, LACC.4.L.3.4, LACC.4.L.3.6,  LACC.4.RF.3.3, LACC.4.RF.4.4, 
LACC.4.SL.1.3, LACC.4.SL.2.4 
 
LACC.5.L.1.1, LACC.5.L.1.2, LACC.5.L.2.3, LACC.5.L.3.4, LACC.5.L.3.6¸ LACC.5.RF.3.3, LACC.5.RF.4.4, 
LACC.5.SL.1.3, LACC.5.SL.2.4 
 
LACC.6.L.1.1, LACC.6.L.1.2, LACC.6.L.2.3, LACC.6.L.3.4, LACC.6.L.3.6, LACC.6.SL.1.3, LACC.6.SL.2.4 
 
Vocabulary: 
Cambrian 
cotillion 
elucidate 
reconciliation 
scarcity 
stewardship 
bickering 
trilled 
yammering 
biologist 
geostationary 
paddock 
reeled 
sophisticated 
carmine 
caveat 
diagnostic 
eclectic 
exacerbating 
flummoxed 
perturbed 
bristled 
optimist 
precocious 
quartz 
stinkhorns 



rancid 
tyranny 
harmony 
smidgen 

 
 
 
Lesson: Persuasion 
 
Assignment: 
Summarize Miss Rinkle’s argument with Olivia. Why does she think Olivia should give her the Pearl? 
Pretend you are Miss Rinkle and you want to convince Olivia to give you the Pearl. Write a persuasive 
argument using at least three of the following persuasive techniques: detailed evidence, hyperbole, 
emotional appeal, word choice, repetition, appeal to authority, or celebrity endorsement. Present your 
argument to the class. Speak in a clear, persuasive voice, use appropriate eye contact, adequate volume, 
and clear pronunciation. 
 
Assignment: 
Compare and contrast black bears, grizzly bears, and polar bears. How are they similar? How do they 
differ? Consider habitat, food sources, body shape, range.  
 
 
Chapter Thirteen Questions 
  
1)      Why is Olivia famous now?  
 
2)      Why don’t Olivia and Gnat believe Doug when he tells them he commanded the tardigrade? 
  
3)      What is a spring boil? 
  
4)      Why does Mrs. Vitaly have so many certificates on her office wall? 
  
5)      Why does Olivia make Mrs. Vitaly, Mr. Ott, and the bullies nervous? 
  
 
Chapter Fourteen Questions 
  
1)      What is the town of Lyonia named after?  
 
2)      Why does Olivia smile when she realizes that everyone is afraid of her? 
 
 
 
Chapter Fifteen Questions 
  
1)      Why does Olivia like Miss Rinkle so much?  
 



2)      Why does Olivia wait until nighttime to open the sphere again? 
  
3)      What do you think would happen if Olivia didn’t restore gravity? 
  
 
 
Chapter Sixteen Questions 
  
1)      What food is hanging moss related to?  
 
2)      What plant does the cochineal insect live on? 
  
3)      Why do Larry and Richard become so enraged at Olivia? 
  
4)      Why is Doug scared of Olivia? 
  
5)      Why is Doug flunking school? 
  
6)      Why do Aunt and Uncle like Miss Rinkle so much? 
 
 
Chapter Seventeen Questions 
  
1)      Who is Miss Rinkle and what does she want?  
 
2)      Why were the Junonians different than other people? 
 
3)      Why did the Junonians move underground? 
  
4)      What is a Dark Eye and why does Miss Rinkle dislike them? 
  
5)      What magic has Miss Rinkle been casting on Aunt and Uncle? 
  
6)      What is a mud eater? 
 
 
 
 
 
 
 
 
 
 
 



Science 
 

 
 
Discovering Florida Scrub Unit Four: Plant-Animal Interactions 
 
 
 

 
 
 
 
NGSS Standards: SC.4.L.17.4, SC.5.P.13.1, SC.6.E.6.1, SC.6.E.6.2, SC.6.P.13.1, SC.6.P.13.2 
 
Gravity   
http://www.discoveryeducation.com/teachers/free-lesson-plans/gravity-gets-you-down.cfm 
Olivia accidently turns off gravity for a few seconds. What do you think would happen if she didn’t 
reverse it? 
 
 
Pleistocene Life  
Miss Rinkle describes what Florida used to be like during the Pleistocene epoch. Life was very different 
back then. Very large mammals such as giant ground sloths, dire wolves, sabre-tooth cats, giant 
tortoises, and mammoths lived here and across America.   
 
Watch Florida’s Pleistocene Mammals http://www.youtube.com/watch?v=gmayKozVQ4w 
Watch  Pleistocene Epoch from the Florida Museum  http://www.youtube.com/watch?v=UPf2o5ZrWis 
 
Assignment: Describe three Pleistocene animals that used to live where your school now stands. Draw 
one of the animals and put a human next to it to show relative size. What do you think Florida looked 
like back then? Research some of the prevalent theories on why the Pleistocene megafauna went 
extinct.  How did humans impact Pleistocene life? 
 

http://www.discoveryeducation.com/teachers/free-lesson-plans/gravity-gets-you-down.cfm
http://www.youtube.com/watch?v=gmayKozVQ4w
http://www.youtube.com/watch?v=UPf2o5ZrWis


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapters 18-22  
(Alone, Alphonse, Hoolie, The Battle, Consequences) 

 
Language Arts 
 
Common Core Standards:  
LACC.4.L.1.1, LACC.4.L.1.2, LACC.4.L.2.3,  LACC.4.L.3.4, LACC.4.L.3.6, LACC.4.RF.3.3, LACC.4.RF.4.4, 
LACC.4.W.1.3 
 
LACC.5.L.1.1, LACC.5.L.1.2,  LACC.5.L.2.3, LACC.5.L.3.4, LACC.5.L.3.6,  LACC.5.RF.3.3, LACC.5.RF.4.4, 
LACC.5.W.1.3 
 
LACC.6.L.1.1, LACC.6.L.1.2, LACC.6.L.2.3,  LACC.6.L.3.4¸ LACC.6.L.3.6, LACC.6.W.1.3 
 
Vocabulary: 
coherence 
culprits 
unimpeded 
bestowed 
divulge 
insinuate 
kamikaze 
venerable 
disarticulated 

 
 
Lesson:  Constructing a Narrative 
 
Assignment: 
Write a story about how Miss Rinkle was able to capture Doug and take him to Junonia. How was she 
able to sneak past his mother? How was she able to create a hurricane and prepare for Olivia’s arrival? 
Be sure to include dialog, descriptions of setting, and narrative pacing. Use concrete words and phrases 
to convey specific descriptions. Invent at least one new character that doesn’t exist in the book. Be sure 
to construct your story to include rising conflict and eventual climax. 
 
Assignment: (SC.5.E.7.7) 
Design a family preparedness plan for a hurricane and identify the reasons for having such a plan.  What 
supplies do you need? How will you decide to stay in your home or to leave? Create a map that shows 
the hurricane evacuation route from your home. Where will you go and why? Prepare a contact list to 
help your family communicate after the hurricane. How will you stay informed? 
 
Chapter Eighteen Questions 
  
1)      Who is protecting Olivia from the Bobwhite Witch?  
 
2)      Why does Olivia feel so lonely? 



  
3)      What do you think Gnat did at yoga class? 
 
 
 
Chapter Nineteen Questions 
  
1)      Why didn’t Miss Rinkle show up to school?  
 
2)      Why is everyone evacuated from school? Why is Mr Ott so eager to finish dropping everyone back 
home? 
 
3)      Who messed up the Milligan’s home? Who does Uncle think did it? 
  
4)      Why does Olivia tell Uncle everything? 
  
5)      Why does a small bear look to Olivia for comfort? 
 
 
Chapter Twenty Questions  
 
1)      Who destroyed the air conditioner?  
 
2)      Why was Squirt able to find Olivia? 
  
3)      Who are the men in the house? 
  
4)      Why did the walkingsticks help Olivia? 
  
 
 
Chapter Twenty-one Questions 
  
1)      Why don’t the bears want to walk down the tombolo?  
 
2)      What language does Doug speak? 
  
3)      If water froze at 68 degrees, what do you think it would feel like? 
  
4)      Do you think the Bobwhite Witch was really just trying to help Olivia? 
 
 
 
Chapter Twenty-two Questions 
  
1)      How has the world change since Olivia used the Pearl? 
  
2)      Why does Olivia run off with Hoolie? 



 
3)      Why does Olivia call Doug a genius? 
 
 
 
Science 
 

 
 
Discovering Florida Scrub: Read “Fire in the Florida Scrub” page 146. What do you think is going to 
happen to the scrub now that Olivia has stopped it from raining? 
 
Field Trip: Now is a great time to schedule your field trip to a Florida scrub. See the list in the 

introductory pages of places open to classroom visits. Archbold in particular is a great place to engage in 
scrub tours and science lessons of all types.  Research in the Florida Scrub, Tips on Exploring the 
Outdoors with your Students, and Scrub Hazards from Discovery Florida Scrub are great chapters to help 
guide your visit.  
 
 
 
NGSS Standards: SC.4.P.8.2, SC.5.E.7.1, SC.5.E.7.7, SC.6.E.7.7 
 
States of Matter 
There are four states of matter easily observable in our lives: 
Solid 
Liquid 
Gas 
Plasma 
Draw a picture of something in your life that represents each of the four states. Next to each picture, 
describe why you know it is a solid, liquid, gas, or plasma. 
 
Remember when the tree frogs wrote to Olivia on the window condensation? Condensation is the result 
of water transitioning from a ____(fill in the blank)____state to a liquid state. 
 



 
 
 
 
 
Supercooling  
You may think that the aquifer instantly freezing and trapping the witch is a convenient story element 
that is not particularly scientific. Although the idea of an entire water supply instantly freezing is 
implausible, it is based on sound science. Supercooling is the process that causes instant freezing. When 
Olivia lowered the transitional temperature of water, she effectively supercooled the aquifer. For a 
fascinating and crowd-pleasing experiment that demonstrates this, please refer to Appendix D. 
 
 
Hurricanes / Weather 
Internet Module: Hurricane Strike!  https://www.meted.ucar.edu/training_module.php?id=31 
produced by FEMA and NWS. 
 
 
 
 
 

 
 

https://www.meted.ucar.edu/training_module.php?id=31


Appendix A:   Vocabulary by Chapter 
 
inexplicably 1 
turquoise 1 
condensation 2 
geegaw 2 
specimens 2 
opal 2 
artfully 3 
colossal 3 
coontie 3 
endangered 3 
polka 3 
precisely 3 
cavorting 4 
fluctuating 4 
gingham 4 
magnetic pole 4 
phonograph 4 
amphibian 5 
lapis 5 
limber 5 
medallions 5 
methodically 5 
dissipated 6 
lilting 6 
sarcasm 6 
aquifer 7 
tombolo 7 
aqueduct 8 
bulbous 8 
buttress 8 
façade 8 
portico 8 
precarious 8 
veranda 8 
whorls 8 
stalactites 9 
stalagmites 9 
tardigrade 9 
dais 10 
exuberance 10 



mottled 10 
operculum 10 
sonorous 10 
erratic 11 
sphere 11 
translation 11 
alchemist 12 
crocheting 12 
decipher 12 
ghastly 12 
mystics 12 
parallel 12 
physicists 12 
Cambrian 13 
cotillion 13 
elucidate 13 
reconciliation 13 
scarcity 13 
stewardship 13 
bickering 14 
trilled 14 
yammering 14 
biologist 15 
geostationary 15 
paddock 15 
reeled 15 
sophisticated 15 
carmine 16 
caveat 16 
diagnostic 16 
eclectic 16 
exacerbating 16 
flummoxed 16 
perturbed 16 
bristled 17 
optimist 17 
precocious 17 
quartz 17 
stinkhorns 17 
rancid 17 
tyranny 17 
harmony 17 
smidgen 17 



coherence 18 
culprits 18 
unimpeded 18 
bestowed 19 
divulge 19 
insinuate 19 
kamikaze 20 
venerable 20 
disarticulated 21 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix B: Condensation Activities 

 

Activity 1 

Illustrate Condensation with an Experiment 

 Tell the children that they are going to learn about a process called condensation. Show the 
children four clear, empty, clean glasses. Place one empty glass in a refrigerator or freezer. Fill 
one glass in front of the children with cold water. Fill another glass in front of the children with 
the colored drink. Leave the last glass empty; this serves as the "control" glass. Even with small 
children, it is helpful to start them using controls in their science experiments. Leave these 
glasses alone for 10 to 15 minutes to allow the experiment time to take place.. 

Put all the experiment glasses on a table in front of the children, each glass about 12 inches 
apart so the results are not compromised by a cool glass being too close to a room temperature 
glass. Supply each child with a piece of paper to take notes or a worksheet with glasses already 
drawn in so they can color in the steps of the experiment and results. Older children can also be 
asked to supply a thesis, materials, research steps, etc. Now ask questions of the children and 
explain the findings. 

Ask children how they think the water got on the outside of the glass with cool water. Smaller 
children might answer "condensation" or "from the inside of the glass" or "that the water 
crawled out of the glass onto the other side." 

Show children the glass with the cool colored drink on the outside. Explain that if the liquid 
"transferred" or "crawled out" then it would not be clear. 

Show children the empty cool glass from the refrigerator or freezer. Remind the children that 
this glass started with no liquid inside and also had condensation, this will also illustrate that 
the water does not "leak through" or "crawl out."  

Now explain to the children the process of condensation in terms they understand, illustrating 
the explanation using the glasses including the control glass (this one has not changed). Write 
any big words, such as molecules, on the board or provided on their paper with a definition. For 
very small children, under third grade, writing the terms water, glass, H20, cool, warm, 
temperature, control, experiment and other related terms will be appropriate and help them to 
learn to spell science words. 

 

 



 

*** 

Activity 2 

Experiment with the wonders of pressure and condensation by crushing a soda can with 
nothing but air and water! 

What You Need: 

• Empty soda can with tab removed 
• Ice water 
• Pan 
• Mixing bowl 
• Tongs 
• Stove 

Caution! Experiment involves heat and boiling water, adult supervision required. 

What You Do: 

1. Rinse the soda can, then place a couple tablespoons of water inside it - just enough to 
cover the bottom of the can. 

2. Place the can directly in a pan (use an old pan if you are worried about any damage 
caused by heating the can) and place on a stovetop burner. Turn the burner to medium-
high heat. Allow the water in the can to heat. 

3. Fill the mixing bowl with about two inches of ice water. 
4. Once the water in the can is boiling (steam will be coming out of the can and you should 

be able to hear the “popping” sound of boiling water), use the tongs to remove the can 
from the pan and quickly (without splashing boiling water!) bring the can to the bowl of 
water, turn it upside down, and immerse the can in the cold water. The can should 
quickly be “crushed” by the cold water! 

5. Still holding the can with the tongs, pull the can out of the water and observe how much 
water pours out of the can. 

6. Tip: If the can doesn’t crunch on the first attempt, repeat the experiment. Consider 
using a different can, placing less water in the can, making sure the water in the bowl is 
very cold, or heating the can in pan longer. 

Challenge your child to explain why the can was crushed. If she mentions pressure and/or 
condensation she is off to a great start! Here's what happened: 

Boiling the water in the can decreases the air pressure inside, creating a partial vacuum. The 
water vapor produced by boiling the water pushes air out of the can, creating a lower pressure 



system inside of the can. Immersing the can in the cold water causes the can to implode 
because the pressure exerted by the water and air outside the can is greater then the pressure 
inside the can. 

Condensation also occurs when the water vapor inside the can (a gas) quickly cools when the 
can is immersed in the cold water. The water vapor rapidly condenses and turns the water 
vapor into liquid water again. The molecules of the liquid water droplets take up less space 
inside the can than the molecules of the gaseous water vapor, once again causing the can to be 
crushed by the greater external pressure exerted by the water in the bowl and air pressure 
around the can. 

Hopefully your child observed that more water came out of the can than was originally placed 
inside. The extra water was forced into the can as a result of the greater air pressure outside of 
the can. 

By Lori Stewart 
Lori Stewart is a freelancer specializing in the development of science education materials. As a 
high school science teacher, Lori had several students place first and second in NASA's Student 
Involvement Program national competition.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 



Appendix C: Linnaean Classification 

 

Objectives  

Students will understand the following: 

1. Classification is the arrangement of objects, ideas, or information into groups, the members of which 
have one or more characteristics in common. 

2. Classification makes things easier to find, identify, and study. 

3. Scientific classification groups all plants and animals on the basis of certain characteristics they have 
in common. 

4. Scientific classification uses Latin and Greek words to give each animal and plant two names (similar 
to a first and last name) that identify the animal or plant. 

  

Materials  

For this lesson, you will need: 

•Pictures of a variety of animals (You can use your collages from Chapters One and Two) 

•General research materials on animals (e.g., biology books, encyclopedia) 

•Computer with Internet access 

  

1.  As an introduction to the activity, discuss classification in general. Ask students what we mean by 
classification and why we classify things. For example, why do we classify certain objects as tools, others 
as food, and so on? Establish that classification—the arrangement of objects, ideas, or information into 
groups—makes things easy to find, identify, talk about, and study. 

2.  As background information, let students know that, beginning in ancient times, scientists tried to 
develop a system of classifying animals and plants. The system we use today was developed by the 
Swedish naturalist Carolus Linnaeus (1707-1778), who separated animals and plants according to certain 
physical similarities and gave identifying names to each species. 

 



3. Go on to explain that Linnaeus's system classified plants and animals on seven levels, using Latin and 
Greek words. On the chalkboard, reproduce the example below, which shows how a brown squirrel is 
classified: 

Kingdom (Animalia, or "animal") 
Phylum (Chordata, or "has a backbone") 
Class (Mammalia, or "has a backbone and nurses its young") 
Order (Rodentia, or "has a backbone, nurses its young, and has long, sharp front teeth) 
Family (Scuridae, or "has a backbone, nurses its young, has long, sharp front teeth, and has a bushy tail) 
Genus ( Tamiasciurus , or "has a backbone, nurses its young, has long, sharp front teeth, has a bushy tail, 
and climbs trees) 
 Species ( hudsonicus , or "has a backbone, nurses its young, has long, sharp front teeth, has a bushy tail, 
and has brown fur on its back and white fur on its underparts) 

4. Discuss the example with the class, bringing out the idea that each subsequent level of classification 
eliminates animals that could be included in the previous level. To make this point, have students give 
examples of several mammals (the class Mammalia) and then tell which ones are eliminated by the 
description of rodents (the order Rodentia); have them name several rodents and then tell which 
rodents are eliminated by the description of the genus Tamiasciurus ; and so on. 

 5. Tell students that it is not necessary to go through the entire seven-level classification system to 
identify a plant or animal. Just two names—the genus and species names—are sufficient. Thus, the 
scientific name for the brown squirrel is Tamiasciurus hudsonicus . Because two names are used, the 
system is known as the binomial (two names) system of nomenclature (naming). 

6. Have students do some research in a biology book, encyclopedia, or online to find the genus and 
species names of some familiar plants and animals. 

 7. Instruct each student to list on the chalkboard three or four scientific names he or she has found and 
the common names of the animals they identify. 

 8. Divide your class into groups and have them devise their own system of classifying everyday objects 
around the room. Students should use at least four levels of classification, but they may use as many 
more levels as they find necessary. They should end up with a two-part name for each of several objects 
in the room. Advise students to use Linnaeus's system as a model, starting out with one classification 
level that divides all the objects in the room into two major categories. For example, the two "phyla" 
could be "natural" (made of natural materials) and "artificial" (made of artificial materials); or "useful" 
and "decorative." The two major categories combined should include all objects in the room, and the 
final "genus" and "species" names should exclude all objects but the one being identified. (Students may 
use descriptive phrases rather than single words, and, of course, they should not be required to use 
Greek or Latin terms.) 

 

 

 



Adaptations  

Without introducing Linnaeus's system, simply let students know that animals are classified by their 
physical characteristics. Then have them do simple classification activities with objects around the 
classroom. 

  

Discussion Questions  

1. What are some examples of everyday words that name groups or classes of things? Think about 
subjects you study in school such as grammar, math, and social studies. What problems would arise if 
words such as noun (a word for a class of words) and fraction (a word for a class of numbers) did not 
exist? 

2. How do we use classification to make our everyday lives easier? For example, how would you use 
classification to do the following: organize your desk, organize your drawers or closet, plan a meal, 
decide what clothes to take on a trip? 

3. Linnaeus's system of animal classification is based on common physical characteristics. Can you devise 
a system of animal classification based on some other idea—behavior or habitat, for example? In your 
new system, what animals would be classed together that are not classed together in Linnaeus's 
system? 

4. We classify people in many ways; for example, by race, religion, physical appearance, ethnic origin, 
profession, life style, and so on. In which ways can classification of human beings be helpful? In which 
ways can it be harmful? 

  

Evaluation  

Evaluate each group's classification system on the basis of whether it adequately identifies the objects 
classified, eliminating all other objects. 

 

Standards  

This lesson plan may be used to address the academic standards listed below. These standards are 
drawn from Content Knowledge: A Compendium of Standards and Benchmarks for K-12 Education: 2nd 
Edition and have been provided courtesy of the Mid-continent Research for Education and Learning in 
Aurora, Colorado. 

   

  



  

Grade level: 3-5 

Subject area: Earth and Space science 
Standard: Understands basic Earth processes. 
Benchmarks: Knows that fossils provide evidence about the plants and animals that lived long ago and 
the nature of the environment at that time. 
 

Grade level: 3-5 

Subject area: life science 
Standard: Knows about the diversity and unity that characterize life. 
Benchmarks: Knows that living things can be sorted into groups in many ways using various properties 
to decide which things belong to which group: features used for grouping depend on the purpose of the 
grouping. 

Credit: Francine Weinberg and Nancy White, educational consultants. 

  

 

 



 
Diagram by Peter Halasz 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix D: Instant Freeze Experiment 

Materials 

• Seltzer water - flavored or plain in plastic bottles. Do not use glass bottles as the liquid may 
accidentally freeze in the bottle, causing it to explode. 

• Large bucket 
• Ice 
• Rock salt 
• Thermometer 

 

1. Place the unopened bottles of soda in the refrigerator for a few hours before attempting the 
activity. 

2. Fill the bucket or container 3/4 full with ice. Add enough water to make a slurry and the ice can 
freely move. 

3. Add two cups of rock salt and stir. 
4. Place the cooled bottles of soda in the ice-salt mixture. 
5. Place the thermometer in the ice mixture - position the thermometer as close to one of the 

bottles as possible to get the most accurate reading of the bottle temperature. 
6. Watch the thermometer closely. The temperature of the soda needs to get down to about 17oF 

(that's -8oC) for approximately 10 minutes. If the soda gets any colder, the liquid will freeze 
prematurely. 

7. Once the soda has been at the appropriate temperature for 10 minutes, gently remove the 
bottle from the ice-salt mixture and open the bottle. Ice crystals should immediately form at the 
top of the bottle and quickly make their way down through the bottle, creating an instant 
freeze. 

8. As a second experiment, remove another bottle from the ice bath and smack it down on a table 
without opening it. If the ice crystals begin to form, you have a very interesting piece of 
evidence to help better support your conclusion of how it works. 

 

Supercooling  

The process of lowering the temperature of a liquid or a gas below its freezing point without it becoming 

a solid is referred as supercooling also known as undercooling. The process of going from liquid to solid 

is exothermic. This means that as a liquid changes into solid, heat is released. 

 

Water normally freezes at 0 degrees Celsius or 32 degrees Fahrenheit. The freezing and the cooking 

temperature of water can among others be influenced by increasing the air pressure. The higher the 

pressure is the lower the freezing temperature . There are some other factors that influence the 

freezing temperature like adding impurities. A great example is salt that is used to lower the freezing 

http://www.squidoo.com/Instant_water_freezing


temperature of water. 

 

If a liquid is cooled below its freezing point it will crystallize in the presence of a seed crystal or nucleus 

which a crystal structure can form around. A crystal or nucleus can be a dust particle for example. If the 

seed crystals or the nucleus aren't around the liquid won't go to a solid state. But there is a maximum 

temperature, this is -42oC / -44oF. If its cooled to this temperature the water will freeze, despite of any 

seed crystals or nucleus are arround. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix E:  Find your own Tardigrades! 

 
How To Find Tardigrades 
by Michael Shaw 
 
Tardigrades are microscopic creatures that are a maximum of one millimeter in size, but usually are 
found to be about half that size.  These are little creatures that live in moist lichen, moss, or leaf litter.   
They are harmless, and cute – yes cute.  They are often referred to as “Water Bears” because they look 
like little bears with six puffy legs, and they have claws that look like those a grizzly bear would have.  In 
fact, they have two eyes a nose and a mouth, kind of like a bear. 
 
So how do you find them, how long do they live, what climates do they live in?  Those are some often 
asked questions.  They can live a hundred years, withstand extreme heat and cold, and you find them 
everywhere.  They protect themselves by going into a type of hibernation called cryptobiosis.  They roll 
up into a dried little ball, and just stay dormant, with no sign of life whatsoever.  Scientists have 
rehydrated them from a piece of moss in a museum collection that was a hundred years old.  They’ve 
been frozen and defrosted, put under pressure, subjected to very high temperatures, and zapped with 
X-Rays.  They come out alive and well.  Just add water. 
 
The easiest place to start is to find some moist lichen, that the yellow fuzzy stuff on a tree in your yard.  
Lichen grows on the shady side of the tree.  Scrape some lichen into a paper bag, an ordinary lunch bag, 
or perhaps an envelope.  Don’t use plastic bags, because the moisture in there will allow mold to grow, 
and looking at mold is a different science project! 
 
You will need a clear plastic petri dish, or something like it.  You could use a clear plastic container, like 
the lid from a food container, the top of a little plastic box for cosmetics, a piece of cut of blister 
packaging that hangs on the rack in the store.  Most small products are blister packed, that is a hard 
plastic shell backed by the color cardboard product description.   Cut out a piece that will hold about a 
half inch of water, like a little bowl meant for a hamster. 
 
Sprinkle some lichen into it, just a tiny pinch.  Remember, this is a microscopic journey, so a pinch is a 
ton of material under the microscope. 
 
Then add some bottled water, again, just about a half inch.  Set aside, and let the lichen soak overnight. 
 
You will need a microscope.  A dissecting microscope is best, but there are some very good amateur 
microscopes available at reasonable prices.  Nowadays, you get fairly good optical quality for your 
money spent.  The nice thing is that you do not need high power to see and observe tardigrades.  Your 
lowest magnification will be perfect, as only 20 or 30 times magnification is all you need to find a 
tardigrade.   In fact, higher powers make it more difficult to search through the jungle of lichen you have 
created. 
 
When ready to examine the specimen under the microscope you need to place a piece of black paper 
under your clear dish or container.  Place that on the microscope stage. 
 



Somehow, you will have to mount or set up a narrow beam of light, from a flashlight or even a high 
intensity desk lamp.  Shoot the beam across the bottom of specimen dish.  In other words, you do not 
illuminate the lichen from underneath, like you would if you were examining a glass microscope slide.  
No.  You will have to illuminate the lichen suspension from the side.  A horizontal beam makes any 
tardigrades or other creatures now appearing in your specimen dish glow white, and they will stand out 
clearly. 
 

 
 
Now you have to focus, at lowest power, on the debris that rests on the bottom of the dish.  If you try to 
use a higher power objective lens, you will wind up with it under water.  You do not want that to 
happen, or you will ruin the optics.  So, use the lowest power objective, and that will give you what’s 
called a good working distance, or separation from the surface of the water.   
 
Once you have focused on the bottom of the dish, and the light is streaming sideways across, brightly 
illuminating the lichen, you can methodically examine the specimen.  You are hunting for bears.   These 
are slow moving creatures, which is why they have been named tardi-grades, or slow-walkers.  What 
does a tardigrade look like?   If you Google search, you will see many examples, and probably come to 
my website with  loads of pictures showing the various types of tardigrades found in my New Jersey 
Tardigrade Survey. 
 

 
 



Don’t be discouraged if you don’t find any at first.  Sometimes, they can take two or three days to 
emerge from their hibernation.  Sometimes you have to look in another sample of lichen or in a sample 
of moss.  Eventually, you will find one.   There is a saying: “The first tardigrade you ever find is the 
hardest to find.” 
 
Good hunting. 
 
 
Mike Shaw   
http://tardigrade.us/  
http://mikeshawtoday.com 
 
How to Find Tardigrades – Mike Shaw’s book on Kindle for a more comprehensive look at tardigrades. 
http://www.amazon.com/How-To-Find-Tardigrades-
ebook/dp/B009D7VHXK/ref=sr_1_1?ie=UTF8&qid=1366583833&sr=8-
1&keywords=how+to+find+tardigrades 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://tardigrade.us/
http://mikeshawtoday.com/
http://www.amazon.com/How-To-Find-Tardigrades-ebook/dp/B009D7VHXK/ref=sr_1_1?ie=UTF8&qid=1366583833&sr=8-1&keywords=how+to+find+tardigrades
http://www.amazon.com/How-To-Find-Tardigrades-ebook/dp/B009D7VHXK/ref=sr_1_1?ie=UTF8&qid=1366583833&sr=8-1&keywords=how+to+find+tardigrades
http://www.amazon.com/How-To-Find-Tardigrades-ebook/dp/B009D7VHXK/ref=sr_1_1?ie=UTF8&qid=1366583833&sr=8-1&keywords=how+to+find+tardigrades


Appendix F: Sorting Sediments  
from Robert Krampf, The Happy Scientist   http://thehappyscientist.com/study-
unit/sorting-sediments 

 
One of the main things that we use for identifying clastic sedimentary rocks is grain size, the 
size of the pieces. Rocks that have been deposited by water or wind tend to be very well sorted, 
with all of the pieces being pretty much the same size. How does that happen?  

To find out, you will need: 

a glass jar with a lid  

water  

gravel  

sand  

clay or fine dirt 

 

http://thehappyscientist.com/study-unit/sorting-sediments
http://thehappyscientist.com/study-unit/sorting-sediments


I used gravel from an old aquarium, but you could also use pebbles from a stream or even 
gravel from the side of a road. My sand came from the beach, but you can also find sand at 
garden supply stores, in playground sandboxes, and in streams. My clay came from our garden, 
but you can use dirt from your yard or potting soil.  

Start by filling the jar about half full of water. Add a couple of hands full of sand. Then add some 
of the clay or dirt, followed by a layer of gravel. You can add some more sand and some more 
clay if you want. The more you mix the different sized sediments, the better. By the time you 
finish adding sediment, the jar should be nearly full.  

 
Put the top on the jar, and give it a good shake. Remember that there is gravel in the jar, so 
don't shake it hard enough to break the glass. You want to be sure that the sediment and water 
are well mixed. Then swirl the jar for a moment to get the water moving round and round 
inside the jar. Place the jar on a table, and observe it carefully for the next few minutes.  

You should notice that the gravel settles to the bottom almost instantly. Why? The pieces are 
heavier. The moving water pushes on all of the particles. If the water is moving fast enough, the 
particles will keep moving. As the water slows down, the heavier particles fall to the bottom. As 
the water continues to slow down, the sand will settle out next, followed by the clay. You will 
probably find that the smallest particles of clay will stay suspended in the water for a day or 
more before they settle to the bottom.  



 
Now lets apply what we have seen to the real world. Imagine a beautiful, mountain stream. The 
water is flowing quickly, splashing and swirling along. What would the bottom of that stream 
look like? Do you think it would have a mud bottom? No. The water is moving too fast to 
deposit mud, or even sand. The bottom of that mountain stream would be mostly rocks. All of 
the smaller sediments would be carried on down stream. 

If we follow that stream down out of the mountains, we will find that as the slope decreases, it 
slows down. Now we start to see sand, mud, and gravel, but they are not all mixed together. In 
places where the water flows quickly, the bottom will be mostly rock and gravel. In places 
where the water slows a bit, you will find sand deposits, and in places where the water moves 
very slowly, you will get deposits of silt and mud. Fine clay is usually deposited in places where 
the water is sitting still, such as lakes and swamps.  

Looking at the beach, we see something similar. Beaches that are pounded by waves tend to be 
mostly rock. The rushing waves carry away the smaller bits. As the waves rush up onto the 
shore, they slow down, dropping sand or small gravel, depending on their speed. Off shore, 
where the water is not moving as much, fine sediments settle to the bottom to form the silty 
mud that the divers on nature shows always seem to stir up at some point.  

You can apply the same information to help figure out the ancient environments that deposited 
sedimentary rocks. Deposits of sand can become sandstone. Deposits of clay and silt can 
become shale. This tells you something about the water speed when they formed.  

 
 



Appendix G: Write a Haiku 
From Ken Nesbitt’s Poetry 4 Kids   http://www.poetry4kids.com/blog/lessons/how-to-write-a-haiku/ 
 
A haiku is an unrhymed three-line poem. It is based on a traditional Japanese poetic form. Though there 
are different ways to write haiku, the traditional pattern in English is to write the first and last lines with 
five syllables each, and the middle line with seven syllables. In other words, the pattern of syllables looks 
like this: 
  
Line 1: 5 syllables 
Line 2: 7 syllables 
Line 3: 5 syllables 
  
 
Most often, haiku poems are about seasons or nature, though you can write your own haiku about 
anything you like. If you don’t want to write about nature, and would prefer to write haiku about candy 
or sports, that is perfectly okay. 
  
One more thing to keep in mind is that the last line of a haiku usually makes an observation. That is, the 
third line points out something about the subject you are writing about. 
  
Let’s see how we can put these few rules together get your started writing your own haiku poems. 
  
Haiku About Seasons 
  
Let’s say that you decide to write your haiku about a season. First you will want to select a season: 
spring, summer, fall, or winter. I’ve decided to write a haiku about winter, and I know that in the last line 
I will want to make an observation. I want to say that winter is almost here, but we aren’t quite ready 
for the snow. Maybe it’s that we haven’t raked the leaves off the front lawn and we need to do it soon 
before it snows. 
  
I want to say all of this, but I want to do it in a pattern of 5, 7, 5. So I might say something like this: 
  
Winter is coming. 
Snow will be arriving soon. 
We should rake the leaves. 
  
 If you count the syllables on your fingers as you read this poem, you will see that the lines have five 
syllables, seven syllables, and five syllables, just as they should. 
  
Haiku About Nature 
  
If you decide to write a haiku about nature, you will have many more subjects to choose from. You could 
write about animals, plants, the sky, the ocean, streams, the wind, and so on. Start by selecting a topic, 
and then decide what you want to say; what observation you want to make about it. 
  

http://www.poetry4kids.com/blog/lessons/how-to-write-a-haiku/


For example, I have decided to write a haiku about my cat. One thing I notice about my cat is that he 
sleeps a lot. In fact, I’m pretty sure he sleeps almost all night and all day. I’m not sure how he can be so 
tired. In any case, here is my haiku: 
  
Tired cat sleeps all night. 
 He needs lots of rest for a 
 Long day of napping. 
  
 Funny Haiku 
  
Just because most haiku poems are about seasons or nature doesn’t mean that’s all they can be about. 
If you want, you can even write funny haiku poems. One way to make a haiku funny is to have an 
unexpected last line. For example, if the last line says the opposite of what the reader expects, it 
becomes like the punchline of a joke. It also helps to write about a funny subject. 
  
As an example, I decided it would be funny to write a haiku excuse for why I can’t turn in my homework. 
Here it is: 
  
My homework is late. 
 My dog ate it this morning. 
 I sure like my dog. 
  
 Notice that this ending is unexpected. Most readers would expect the poem to end with something like 
“can I turn it in tomorrow?” or “I’m mad at dog” or something like that. By saying “I sure like my dog,” I 
am telling the reader something they don’t expect, which will hopefully make them smile. 
  
Getting Started Writing Haiku 
  
To begin writing haiku poems, just follow these steps: 
 1. Select a type of haiku. Decide if you are going to write a seasonal, nature, or other type of haiku. 
 2. Pick a topic. Select one specific season, item in nature, or something else you are going to write 
about. 
 3. Think about what is different about your last line. What observation do you want to make? 
 4. Start writing. 
 5. Don’t forget to count the syllables as you read to make sure you’ve got the right pattern. 
  
  
When you are all done writing your first haiku, see if you can write another one. And, most importantly, 
have fun! 
 
 
 
 
 
 
 
 
 



Appendix H: Secret Bear Highways 
 
Wildlife corridors are receiving increasing conservation attention as science learns more and more about 
the movements of wildlife. Corridors are wild “roads” that connect preservation areas.  
 
Using Archbold Biological Station’s bear collar map, teachers can show their students just how far bears 
really roam. Notice how this bear traveled over 500 miles and would have gone even further if he could 
get past Highway 4. 
 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 



 
 
Least Cost Path results from Hoctor (2003) showing all potential Florida black bear corridors from Big 
Cypress National Preserve to Ocala National Forest traversing the landscape occupied by the 
Highlands-Glades bear population 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Appendix I: Floridan Aquifer 
 
 



 
Florida Department of Environmental Protection 



  
St. Johns River Water Management District 



 
Karst and Pseudokarst Aquifers in the Continental United States [Figure: Houston Advanced Research Center utilizing data from the National 
Atlas Principal Aquifers dataset]. 



Appendix J: Miscellaneous 
 
 
 
 
 

 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 
 
 
 
 
 
 
 



 
 
 
U.S. Fish and Wildlife Service 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 



 
 
 
 
Ranges of Columbian and Wolly mammoths (Genome Biology) 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

 
 
 
 
 



 
 
 
 

 
 
 
Map by Howard Moreland 



 
 
 
 

Draw and color a coral snake! Draw and 
color a scarlet king snake! 
 
 
 
 
 
 
 



 



 
Additional Reading 
 
 
The Gopher Tortoise 
By Patricia Sawyer Ashton and Ray Ashton Jr 

 
 
Paperback $14.95 
ISBN: 1-56164-301-7 
Size: 8.5 x 11  
72 Pages 
full-color throughout 
 
The Gopher Tortoise is an excellent representation of all the upland wildlife in the Southeast United 
States. As humans encroach on their habitat, gopher tortoises find themselves in a desperate struggle 
for territory and food, indeed for the very survival of their species. 

And survive they must. The survival of so many other species depends on them. The burrow of a gopher 
tortoise provides shelter (and sometimes food) to about 400 other species. Within these dark tunnels 
made and maintained by the gopher tortoise, species have been found that live nowhere else on earth. 
And it’s not an overstatement to say that the human species depends on the health of the gopher 
tortoise and its entire natural community.  

This book will appeal to all ages, from 10 up. The hundreds of color photos and easy text will appeal to 
children and to students seeking details not readily available elsewhere. Adults too will find this book 
provides a detailed and first-rate explanation of the critical role this fascinating tortoise plays in shaping 
the upland environs of Florida and the Southeast. Individuals and families who enjoy outdoors activities 
will find this book a virtual guide to many of the plants and animals they see in these areas 

 

 



 

 

Ice Age Giants of the South 
by Judy Cutchins and Ginny Johnson 

 

 

Hardback $14.95 
ISBN: 1-56164-195-2 
Size: 8.5 x 11  
48 Pages 
full-color throughout 

Saber-toothed cats, dire wolves, mammoths, mastodons, and giant sloths are just a few of the large 
animals that lived during the Ice Ages, which began 1.8 millions years ago. Ten thousand years ago, 
when a warming trend brought the last Ice Age to an end, these extraordinary animals became extinct. 
Fossils are the only clues to their lives and habitats, and the southern United States is one of the best 
places in the world to find Ice Age Fossils.  
 
Southern river bottoms, rock quarries, sinkholes, and caves are treasure chests of Ice Age fossils. 
Scientists and amateur collectors have uncovered bones and teeth of extinct giant mammals. The fossils 
provide important clues that help scientists piece together a story of what life was like more than 10,000 
years ago. 

 
 
 
 
 



 
 
 
 
A Land Remembered 
By Patrick D Smith 
 

 
 
 
Hardback $19.95 
ISBN: 0-910923-12-4  
Paperback $14.95 
ISBN: 1-56164-116-2 
Size: 6 x 9  
404 Pages 
 
Here are three generations of the MacIvey family, from dirt-poor Crackers to wealthy real estate 
tycoons, in an epic portrayal of the American pioneer will to survive against all odds. Here is the 
sweeping story of the land, how at first bare survival is scratched from it and then how it is exploited far 
beyond human need. Here is a rich, rugged history of Florida’s pioneer spirit and natural world.  

Winner of the Florida Historical Society’s Tebeau Prize as the Most Outstanding Florida Historical Novel.  

Chosen as the title for the One Community One Book program for many counties in Florida in 2003-2004 

 
 
 
 
 
 
 
 



Those Big Bears 
By Jan Lee Wicker 

 
 
Paperback $8.95 
ISBN: 978-1-56164-492-6 
Size:  
56 Pages 
 
Did you know that koala bears are not really bears at all? Can you believe there is a bear that has no 
front teeth? Did you know that black bears are not always black? If bears can outrun, outswim, and 
outclimb you, what do you do if you see one in the wild? This book will answer these 4 questions and 16 
more. 20 color photos and 20 funny cartoons. Includes a recipe for a yummy Powered Panda, as well as 
other fun activities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The Young Naturalist’s Guide to Florida 
By Peggy Lanz 

 
 
Paperback $18.95 
ISBN: 1-56164-377-7 
Size: 7 x 10  
224 Pages 
250 Drawings 
 
This enticing book for young readers is now available in a newly designed and updated edition. 
It’s more kid-friendly with more fun activities. A lot of things have happened to the nature of 
Florida. Many numbers have been brought up to date—the numbers of exotic species, of 
endangered species, even new-found species.  

Some new chapters have been added—one on rivers and lakes that highlights some of the 
things we’ve done wrong, such as dredging the Kissimmee River, and some of the things we’re 
trying to do to make things right, such as making the Kissimmee River crooked again. And one 
on global warming. What will happen to Florida if the ocean rises? What should we do about it?  

There’s a new chapter on the nature at the Space Center. NASA and other Space Center 
companies have saved as much of the natural habitats of the huge complex as possible, so it’s a 
good place to visit for more than just the space museum.  

This new edition provides up-to-date information about Florida’s wonderful natural places and 
the plants and creatures that live here—many of which are found nowhere else in the United 
States. Learn about careers in the environmental field and how to help protect Florida’s 
beautiful places.  

Kids will discover natural Florida by seeing and doing!  

 
 
 



The Springs of Florida 
By Doug Stamm 

 
 
Hardback $22.95 
ISBN: 1-56164-422-6 
Paperback $16.95 
ISBN: 1-56164-418-8  
Size: 8.5 x 11  
128 Pages 
90 color photos, maps 
 
The deepest and largest known springs in the world are found here. The photographs are the result of 
hundreds of hours under water.  

This new edition is completely updated to serve as a guide to Florida’s many spring parks and their 
inhabitants. Vital for canoeists, kayakers, divers, snorkelers, and visitors. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Esmeralda and the Enchanted Pond 
By Susan Ryan 

 
 
Hardback $14.95 
ISBN: 1-56164-236-3 
Size: 8.5 x 11  
48 Pages 
Science presented as fantasy for ages 7-10 
 
Esmeralda and her dad love to visit their enchanted pond deep within a Florida forest. They see animals 
busily scurrying to and fro, trees and plants growing wild, and pond creatures serenely sunning 
themselves. While Esmeralda’s dad uses his imagination to explain the natural events that take place 
around the pond, Esmeralda wants more scientific explanations for what happens during each season. 
Her dad gives Esmeralda the realistic answers the inquisitive girl demands. But, in the end, Esmeralda’s 
pond is enchanted.  

Are the turtles really gnomes? Are the dragonflies fairies? Did the evil king really turn the pond dark 
brown, or is there a scientific reason for the murky water? Journey down the moss-covered path with 
Esmeralda and her dad as they visit a mysterious pond looking for most amazing sights!  

Esmeralda and the Enchanted Pond mixes science and fantasy as an imaginative father and his curious 
daughter explore the watery habitat of a fascinating pond deep within a Florida forest. 
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