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Question of Study: Why are different species of 
tadpoles in the same pools? And why do different 

spots matter on the tadpole’s life? 
 

Methods of Study 
• I started off catching the different tadpoles in the 

puddle that was out in the open. 
• Found the most interesting tadpoles and drew them 

to remember there personal markings. 
• Went off into the swamps to catch tadpoles there, I 

found only Bullfrogs. 



• Started writing the facts on the tadpoles, and 
answered my question. 

• Found a crayfish in a pool, near the tadpole’s home. 
• Started to study the crayfish, when I found another, 

smaller one, so I added facts about them. 
• After finding them, I found a mature frog, and 

drew and studied the differences between him and 
the tadpoles. 

• Found out the two crayfish eat tadpoles, by 
watching one tadpole go into the stream, and the 
crayfish catch it. 

• Found a pool of minnows in the stream, swamp, 
and forest.  

• Then went to library to find more facts on the frogs, 
tadpoles, crayfish, and some of the trout minnows. 

 
 

 
 
Frogs Found in Centennial Woods 

In the open stream: 
• Leopard frogs 
• American Bullfrogs 
• Spring Peepers 
• American Toad 

In the swamp: 
• American Bullfrog 

   In the forest: 
• Wood Frog 
• American Bullfrog 
• Leopard frog 



Description of Sites: 
• Stream was clear water, with some pools on the side, but the 

water was very clean. 
• The swamp area was just marshy; it had cattails hiding the pool 

of water for the tadpoles. 
• The forest had leaves covering the pool, and some slimy green 

algae. 
 

Other Species Found 
• Crayfish 
• Water Spider 
• Dragonfly Nymph 
 
 
 

 
 
 
 
 
 

American Bullfrog Study 

 



http://en.wikipedia.org/wiki/File:North-American-bullfrog1.jpg 

 
http://www.arsconsulting.org/sitebuildercontent/sitebuilderpictures/pagebullfrog
003.jpg 

The American Bullfrog Tadpoles 
• Stream: Coloring-Dark brown, underbelly is white with a 

few black sports. Mouth is big. The tail is skinny and 
brown. 

• Swamp: Coloring-Light green, with a hint of yellow. It 
has these weird little dark green dots on the head. And 
the underbelly is a slimy green color. 

• Forest: Coloring- Dark green, big black spots on its back 
and head. The underbelly of the tadpoles is light green, 
with some brown spots. 

The Egg’s of the Bullfrog 
• Bullfrogs lay their eggs close to streams, rivers, and lakes 

since they need to be, and love water. Can be found on 
water edges resting. On raining nights the bullfrogs can 
be found on wet roads. 

• Bullfrog eggs make a film on the water surface, 
sheltering the eggs. 

• The eggs hatch 3-5 days after being lain. Female can lay 
up to 20,000 eggs. Takes 3 months for the tadpoles to 
become mature. 

How they protect the young 
• The bullfrogs put the tadpoles in a puddle away from 

a big stream so they won’t get damaged. 
• The bullfrogs put them in a puddle that can help 

camouflage the eggs. 



Bullfrog big spots 
    A lot of the bullfrogs tadpoles, were found in pools of water being 
hidden by bushes, or natural camouflage. The biggest tadpoles were 
found in the forest, and the second biggest tadpoles were found in the 
swamp. But the most of the tadpoles were found in the pool by the 
stream. 
Stream Tadpole Size: 5 centimeters with the tail. 
Forest Tadpole Size: 11 centimeters with the tail. 
Swamp Tadpole Size: 8 centimeters with the tail. 

Bullfrogs Scientific Classifications 
Kingdom: Animalia 
Phylum: Chordata 
Class: Amphibia 
Order: Anura 
Family: Ranidae 
Genus: Rana 
Species: R.Catesbeiana 

Bullfrogs Food Source 
• Crayfish 
• Baby snakes 
• Bugs found in the water 
• Flies, and Grasshoppers 

 

Fun Fact: The American Bullfrogs nickname is 
Ranide. Ranide means “True Frog.” 
 

Northern Leopard Frog 
 



 
http://nielsbjornson.tripod.com/sitebuildercontent/sitebuilderpictures/bullfrog_tadp
ole.jpg 
 
 

 
Northern Leopard Frog Tadpoles 

• Stream: Coloring-Most of the Leopard frogs were green, but 
in some area’s, like the open waters were brown. They had 
big black sports on the side of their legs, and a white 
underbelly. 

• Forest: Coloring- All dark green, can barley see the spots of 
the Leopard frog.  

• None found in swamp, only Bullfrogs. 
Leopard Frog Egg’s 

• The eggs are formed to be the size of a softball, and many 
females pick the same pool of water every year if it is 
safest to lay their eggs. 

• Females lay their eggs on the top of the puddle, or the 
sides of the pool. 

  



 
http://en.wikipedia.org/wiki/File:Northern_Leopard_Frog_Ontario_1.JPG 

Northern Leopard Frog (Mature) 
The mature leopard frog had his full legs, and body. His eyes were black 

with this yellow lining around the edge of its eye’s. It’s skin was light 
green with dark green patches, that had some white lining around the 

patches. The webbed feet of the frog had two toes on the sides, that were 
2cm smaller then the one in the middle, he had 3 toes on each back leg. 

He was swimming in the stream when I found him, hunting for the 
water bugs. He seemed to like the nice cool, clean water, instead of the 

muddy puddle water that helped the tadpoles and other living 
organisms hide in the water. The mature frog can fend for itself. We 

found out that the frog, when being captured, acts dead for his prey, so 
when they least expect it, it can sneak away. 

The American Toad 
The American is found all over Vermont as long as they find a moist, 
warm weather home. The toads have warts for how many spots they 
have on they’re body. So the more of the warts the healthier the toad. 

The American Toads Laying 
• The eggs lay on the bottom floor of a pool of water, the mass of 

eggs look like a necklace.  
• Breeding season starts any time in March to the end of April, 

males breeding mood only lasts 2 weeks. 
• Egg laying spots are commonly shallow bodies of water, ponds, 

lakes, shallow sections of streams, or creeks, and amazingly 
sometimes ditches. 

• The eggs hatch after 1 week after being laid. They metamorphose 
3 weeks after hatch. 

•  



How the Mothers Protect their Young 
• Spring peeper females lay their eggs under the eggs of other 

frog females. She also lays them on vegetation to hide the eggs 
from predators. 

• Northern Leopard frogs, do not do anything to hide their eggs 
from predators, they leave their eggs out in the open. But they 
use the same pool of water every year, if the pool is safe. The 
females test different pool spots every year, to find their life 
time breeding spot. 

• Wood frogs just put their eggs in with other frog’s eggs so they 
have a better chance of living. They also don’t do much to keep 
them safe, but they hide them in between other frog’s eggs. 

• American Bullfrog females, stay close to their babies. They try 
to protect them or watch over them until they hatch. I found a 
late female, with her eggs, and a few were hatched. But when 
they are hatched she leaves, but she hides them in a closed, 
camouflage area. 

• The American Toad puts her babies in with a bunch of frog 
eggs, so that way the frog eggs get eaten and the toad babies 
stay safe. 

 
http://potomacs.com/greatfalls/toads.JPG 

 
 
 



The Vermont Crayfish 
• Both Crayfish are orange, bright orange. 
• It had black spots pn its claws. 
• The change colors to blend in the environment they live in, 

so it is easier to get food, and stay alive. 
• Found in deep, slow moving pool along the side of a stream. 
• Can also be found in rivers, muddy puddles. Some do like 

the mud because it is easier to hide. They also like 
overhangs on the side of a river. 

• Crayfish will eat anything they can find, even trash that 
flows down the river, if they can catch it, and cut it, they 
will eat it. 

• Primary foods: decaying vegetation, which there were a lot 
of in the overhang that the crayfish I found had. 

• They cut off plants at the roots. 
• For meat they eat, snails, insects, scuds, small fish, and 

tadpoles. Sometimes they will try and find fish eggs. 
• Female crayfish will produce 100-250 eggs, sometimes they 

can make 450 eggs. 
• The mating season lasts 2-20 weeks between March and 

June. And then the produce another 100-250 in Autumn. 

 
 

 
 
 
 
 



Question of Study: Why are different species of 
tadpoles in the same pools? And why do different 

spots matter on the tadpole’s life? 
 
The reason why I found different species of frogs in different 
spots was because the females wanted to protect their babies. 
The reason why the tadpoles were bigger or looked different or 
the size was a major concept was because… 

1. The color varied for camouflage. 
2. Had more room to grow then others. 
3. The different oils in the water or the mud made them 

have different coloring. 
The tadpoles were joined by other species of animals. 

• Dragon fly Nymph 
• Water and land snails 
• Slugs 
We realized that with the snails, it is the same as the 
frogs. When the environment is different there shells 
change. Now with frogs, their skin changes when the 
environment of their home is different. It shows 
between two different species of animals have the same 
effect. 

 
 



 

One Girl’s Scientifical 
Journey Of Hope and 
Wonder 

Water Chemistry: 

The best part 
about doing this 
project was just 
being outside, 
doing something 
that people do for 
a living, and 
using really 
expensive tools. 
It’s neat, knowing 
that the 
equipment you’re 
using costs way 
more than your 
allowance can 
buy, and that 
people actually 
use this stuff for 
real scientific 
work! 

 
 
 
 
 
 
 

By Corina Bantum, agent 
of  the Awesome Group 

Made With Love 

At GIV Science 
And Tech 

At GIV Science And Tech 



 

 

    
My main focus for the week was 
Centennial Brook, the stream that runs 
through Centennial Wood. The brook 
varies in depth and velocity several times 
throughout the run I was studying. 

 I was especially interested in a small area 
directly off of Centennial Brook, a large, 
deep puddle that held various species of 
tadpoles and macro- invertebrates. The 
diversity was interesting; however, there 
were no minnows, which were plentiful 
elsewhere in the stream. Likewise, there 
were no tadpoles in the main stream. 

I was curious as to whether the water 
chemistry had something to do with the 
fact that the tadpoles and minnows didn’t 
share an environment, so I decided to test 
the waters (so to speak.) 

I chose three areas along the stream to 
test the pH, conductivity, temperature, and 
dissolved oxygen content (%DO), as well 
as the tadpole puddle. 

pH and Conductivity 
The first two things I tested were pH and 
conductivity. pH is basically a measure of acidity- 
it ranges from 0 to 14, with the lower numbers 
being acidic and the higher numbers being basic. 
7 is perfectly neutral. Conductivity measures the 
amount of ions in the water and its ability to carry 
a current. 

Water Temperature and DO 
It was very important to get the temperature of 
the water, because certain minnow species (i.e., 
brook trout) prefer a certain temperature of water. 
The %DO, how much oxygen is dissolved in the 
water, is also important because it’s what the fish 
and minnows are breathing. A high %DO can be 
caused by many different things, such as algae 
photosynthesizing and waterfalls aerating the 
water. 

 Tadpole 
Puddle 

Tadpole 
Brook 

Beaver 
Dam, 
Upriver 

Beaver 
Dam, 
Downriver 

pH 7.2 7.5 7.6 7.5 

Cond. Erratical 1.576 
mS 

1.630 
mS 

1.615 mS 

Temp 92.5 F 68.0 F 67.1 F 67.4 F 

%DO 83.3% 89.6% 96.3% 95.1% 

 

Company Nam 
 

 

Final Results 
I was pretty sure at the end that the water 
chemistry wasn’t much different between 
the tadpole puddle and the brook. What 
really could be preventing the sharing of 
environment was the temperature. At 
around 2 PM, the tadpole puddle was 
92.5 degrees F, while the brook about 2 
feet away was a mere 68.0 degrees. The 
tadpoles like it way, way warmer than the 
minnows.

 



My Emissions Comparison: Tons of CO2 eq/year 
• My Estimated Emissions: 6.9 tons 
• United States Average per Person: 27 tons 
• World Average per Person: 5.5 tons 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Centennial Woods offsets 294 average U.S. citizens’ 
emissions, and 1448 average world citizens’ emissions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Average U.S. Citizen Carbon Footprint Breakdown

Home Energy
45%

Driving and 
Flying

4%

Recycling and 
Waste
15%

Food and Diet
36%

http://www.mountwashingtonautoroad.com/Photo-443.html 

http://www.northernlakesrealestate.com/prop-northeast.html 

My Carbon Footprint Breakdown

Food and Diet
41%

Recycling and 
Waste

7%

Driving and 
Flying
20%

Home Energy
32%

by: Emily Stitt 



Approximate Storage in Centennial Woods: 
• Hardwood plot: 2874.9 lbs of CO2 
• Softwood plot: 6919.5 lbs of CO2 
• Total hardwood forest in Centennial Woods:    

 33.4 acres / 135170 m2 
• Total softwood forest in Centennial Woods:     

43 acres / 174021 m2 
• Approx. CO2 storage from hardwoods:  

3,886,055 lbs / 1943 tons 
• Approx. CO2 storage from softwoods: 

1,2041,303 lbs / 6021 tons 
• Total CO2 Storage in Centennial Woods: 

7964 tons of CO2 
 

 
 
 
 
 
 
 
 
 
 
 

Methods: 
• Found a general softwood and hardwood forest 
• Measured out a 10m by 10m plot 
• Measured the circumference of the trees at 

breast height in plot 
• Found diameter by dividing by pi 
• Used given data and extrapolated the a formula 

for each type of tree 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Plugged data into formula to determine CO2 
storage 

http://w
w

w
.greeneggsandplanet.com

/blog/stu
ff/carbon-footprint-m

agnets/ 

 

Go to http://www.nature. 
org/initiatives/climatecha
nge/calculator/ to 
calculate your own! 
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Wild Flowers 

•  I identified plants 
from three 
different sites 

•  I took a soil 
sample 

•  I did a rubbing 
and found it in 
the Munsell book 

•  Then I took the 
pH of the 
samples. 

Project by : 
Caitlin  
Safford 

Procedure: 



Wetland, Meadow and Pine Forest Flowers & Soils 

Wetland Flowers 
 Field  Mustard - Is a yellow 4 petal 
flower, with ½” flowers middle and 
upper leaves toothed erect seed pods 
do not hug stem, 1-3’ high. It is a plant 
of cultivated ground from spring to fall 
in Atlantic mainly open fields.  
 Larger Blue Flag - Is a blue irregular 
flower with yellow veining, leaves ½ - 
1” wide, flowers are about 4” wide. 
They are common in Marshes and 
Wet Meadows from late spring to early 
summer, and range from Canada – 
Virginia. 
 Boneset – is a common lower ground 
plant easily recognized by it’s 
distinctive pierced leaves, the stem is 
hairy, 2-5’ high flowers grayish – white 
leaves taper pointed.  
 Tickseed Sunflower – flowers have 
6-19 golden yellow rays, leaflets 5-7 , 
2-5’ high. Found in wet meadows and 
swamps, from Massachusetts – 
Minnesota.  

Wetland Soil  

 Soil – (LF) Limerick 
  The soil is anaerobic, is bad at 

decomposition, and therefore has few 
nutrients.  
 Munsell – 10 YR 4/3  
 pH – 7.4 

Pine Tree Forrest Flowers 

Pine Tree Forrest Soil 

 Soil -  (HID)  Hartland 
  Soil is water deposited, good for 

decomposition, and does not grow wild 
flowers due to the moderately acidic soil. 
 Munsell -  o- zone red is 10 YR 4/4  

   - o – zone is 10 YR 3/2 
 - soil is 10 YR 4/3 

 pH -  o- zone – 6.0  
   - soil – 4.7 

Meadow Flowers 

 Red Clover – is a magenta or purple 
flower, no stalks, blunt oval leaflets usually 
has a white V, 6- 24” high. Fields and 
meadows, very common from spring to fall. 

 White clover – white or pale pink flower, 3 
finely toothed leaflets. Grassy places, and 
from spring to fall. 

 Cow Vetch – is a violet-blue flower that are 
½” long on one sided racemes, with narrow 
leaflets and entire stipules, with hairs 
pressed close to stems. Found in fields 
and roadsides from late spring to summer. 

 Yarrow – is a flower with 4-6 rays that are 
three toothed , lance shaped finely 
dissected leaves, 1-3’ high. Fields and 
roadsides from late spring to fall. 

 Queen Anne’s Lace – hairy stem, bracts 
beneath the umbel, umbel’s 2 -4” wide with 
one purple floret in center, and 1-3’ high. 
Common in dry fields and waste places in 
summer and fall. 
 Wild Madder – leaves on main stem in 
whorls of 7 or 8, which are ½ - 1 ½ “  long, 
with numerous flowers in loose bunches. 
Found in road sides and fields from late 
spring to summer. 

 Bird tree foil – bright yellow flowers, 5 
leaflets, flowers grow in small umbels at 
end of branches. Fields in summer. 

 Upland white aster – snowy white flowers, 
heads ¾ “ wide in cluster, leaves stiff 3-6” 
long, 1-2 ‘ high. Dry rocky areas from 
Quebec to Connecticut.  
 Sulphur Cinquefoil – 10- 24” high, pale 
yellow flowers, ½ -3/4 “ wide , 5-7 lanced 
shaped coarsely toothed leaflets. Dry fields 
in the summer. 

 Lesser stitchwort – lance shaped leaves 
about 1” long, flower clusters terminal, 
petals longer than sepals. Fields and 
meadows from spring to fall. 

Meadow Soils 

Soil – (AdA) Adams and 
Windsor 

  Soil is sandy and nutrient 
poor and can be used for farm 
crops. Here decomposition has 
occurred though which 
therefore helps give the plants 
the nutrients they need.  

Munsell – 10YR 5/4 

pH – o- zone – 7.5 

     - soil – 7.2 

I did my project to 
show the different 
areas in the forest and 
how the type of soil 
affected the plants that 
grow there. 
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