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Chapter 1, Part 1: What is a Forest?  
 

 
 
 

What are you doing? 
One way to become more familiar with a forest is to learn about the trees in the forest. You 
can think of species of trees like breeds of dogs; they come in different shapes and sizes. From 
the tall, straight pine tree that keeps its needles all year long, to the broad, droopy, weeping 
willow – trees vary enormously. Each species of tree has its own characteristics and its own 
lifestyle. This exercise is going to help you identify trees and the names of a few common 
species. 
 
Why is this important? 
One of the major ways people understand forests and tell them apart is by knowing the tree 
species in the forests. Until you can identify the trees you can’t understand the forest. Another 
reason to know your trees is because that will let you predict what is going to happen to your 
forest in the future. Some trees live for a long time, while some have very short lives; some 
trees grow in the shade and others in the sun.  The more you know about trees, the more you 
will understand how your forests work, and what is likely to happen to it in the future.   
 
How are you doing it? 
With so many trees out there, it can seem overwhelming to try and tell them apart and find out 
what they’re called.  One way that people who study plants – called botanists – figure out what 
plant they’re looking at is by using a dichotomous key.  A key asks a series of yes and no 
questions about your plants and, depending on how you answer, directs you on to another 
question.  As you go through the key the questions will get more and more specific until 
eventually, instead of directing you to the next question, the key will give you the name of your 
tree.   
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1a: Using a Dichotomous Key 
 
A dichotomous key leads you through a series of questions (generally yes or no) to learn about 
the object you are trying to identify. It’s a little like a choose-your-own-adventure book, but 
you have to go to the question that matches your object! Before heading out into the field with 
a dichotomous key to trees, let’s practice on something we are familiar with: the alphabet.  
 
On a separate piece of paper, write one of the following letters: A, B, C, D, E. 
 
Pass your paper to a classmate.  
 
Look at the paper you received. Use the dichotomous key below to figure out which letter you 
have (you already know the answer – that makes it easy to check your work!). Circle the steps 
you took to come to your answer.  
 
Dichotomous Key to the Start of the Alphabet 
 
Question 1 
Does the letter have any curves?   
 
Yes � go to question 2. 
No � go to question 4. 
 
Question 2 
Does the letter have more than one curve?  
 
Yes � This letter is B. 
No � Go to question 3.  
 
Question 3 
Is the curve on the left side of the letter?  
 
Yes � This letter is C. 
No � This letter is D. 
 
Question 4 
Is the letter shaped like a triangle? 
 
Yes � This letter is A.  
No � This letter is E. 
 
Extension: Make your own dichotomous key 
Now that students understand what a dichotomous key is, ask them to make their own key. 
You might ask students to create a dichotomous key for the trees in the forest using 
characteristics that are meaningful to them. Or you might suggest the class use something 
familiar – the shoes they are all wearing, the students in class, objects in the classroom or any 
other set of connected objects.   
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1b: Dichotomous Keys for Trees 
 
Before you head out into the field, familiarize yourself with some of the tree vocabulary below. 
Dichotomous keys and field guides use these tree terms to describe the trees you see.  
 
Simple vs. compound leaves                                                 Opposite vs. alternate leaves 
 
 
 
 
 
 
 
 
 
 
 
 
 
Palmate leaves            Pinnate leaves               Lobed leaves                 Toothed leaves 

 
 
 
 
 
 
 

 
 
 
Now you’re ready to head into the field! Use the dichotomous key below to key out the trees 
your teacher has marked for you. Remember that, just as there is great variation among 
individual humans, there will be a lot of differences among the trees in a given species. Not all 
lobes are as big as those in the picture, for example! Also, trees in the forest are not as well-
preserved as specimens in a museum. You might find a well-chewed (by insects) leaf that you 
think is toothed. So take your time, look around, and use common sense. Check out more than 
one leaf on a tree and peek at the leaves on the ground around the tree.  
 
Foresters can often tell the species of a tree just by looking at it, even in the winter. But this 
knowledge comes from years of keying out trees, being led through fieldwork by experienced 
foresters and spending time with the trees. There are also clues beyond the visual – smells, the 
feel of the bark, where the tree is located relative to geographic features. For the sake of ease, 
we’ll start with the dichotomous key today. Have fun!  
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Dichotomous Key to Common Trees 
 
Question 1 
Do the trees have needle-like leaves?   
 
Yes � this tree is probably a “conifer”, a tree with cones.  The wood of these trees is generally 
relatively soft and so they are also called “softwoods.”  To learn what kind of conifer tree this 
is, go to question 2 
No � go to question 9 
 
Question 2 
Is the tree “evergreen” – keeping its leaves through the winter?  And does it have needles in 
groups of 2 to 5?  
 
Yes � This is probably a pine tree.  Go to question 3 to find out what kind 
No � go to question 38 
 
Question 3 
How many needles are in each group of needles? 
 
5 � This is an Eastern White Pine.  It grows throughout much of the United States, but 
particularly in the Northeast. 
3 � go to question 4 
2 � This is a Scrub Pine  
Both 2 & 3 � Go to question 7 
 
Question 4 
Are the leaves longer than 8 inches?   
 
Yes � This is a Longleaf Pine.  It grows in savannahs in the southern United States 
No � go to question 5 
 

Question 5 

Are the needles shorter than 6 inches and sometimes growing from the trunk?   
 
Yes � This is a Pitch Pine 
No � go to question 6 
 

Question 6 

Are the needles between 6 and 8 inches long? 
 
Yes � This is a Loblolly Pine. 
No � go to question 7 
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Question 7 

Are the needles less than 5 inches in length?   
 
Yes � This is a Shortleaf Pine and is found only in the southern United States. 
No � go to question 38 
 

Question 8 

Are you located in the southeast of the United States? 
 
Yes � This is a Slash Pine and is found only in the southern US, particularly along the coast. 
No � This is a Ponderosa Pine.  
 

Question 9 

Are the leaves simple (only one leaf structure attached to each stem)?  See vocabulary at the 
beginning if you need help understanding this question. 
 
Yes � Go to question 10  
No � If the leaves are complex (many leaflets on each stem) go to question 18 
 

Question 10 

Are the leaves opposite from one another?  See vocabulary at the beginning if you need help 
understanding this question. 
 
Yes � go to question 11 
No � go to question 17 
 

Question 11 

Are the leaves palmate – they have a shape with lobes that looks like a hand?  See vocabulary 
at the beginning if you need help understanding this question. 
 
Yes � This tree is a MAPLE.  To find out what kind go to question 12 
No � go to question 18 
 
Question 12 
Are the leaves whitish on the underside, do the edges of the leaves have fine teeth, and is there 
is a sharp v between the lobes?   
 
Yes � go to question 13 
No � go to question 15 
 
Question 13 
Is the bark striped?   
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Yes � This is a Striped Maple 
No � go to question 14  
 
Question 14 
Are the leaves about 4 inches across and some leaves have only 3 lobes?   
 
Yes � This is a Red Maple. 
No � This is a Silver Maple  
 
Question 15 
When you break off a leaf does white sap come out of the leaf?   
 
Yes � This is a Norway Maple, it grows mainly in cities 
No � go to question 14  
 
Question 16 
Are the leaves mostly 3 lobed?   
 
Yes � This is a Sugar Maple.  This is the tree that Maple Syrup comes from.  If you cut the 
bark deeply some sweet syrupy water should come out (especially in the early spring). 
No � This is a Black Maple 
 
Question 17 
Are the leaves smooth (without teeth on the edges) and have veins that run along the edges   
 
Yes � This is a Flowering Dogwood 
No � This tree with heart shaped leaves is a Northern Catalpa. 
 
Question 18 
Are the leaves fan shaped?   
 
Yes � This is a Gingko 
No � go to question 19 
 
Question 19 
Are the leaves shaped like a tulip?  
 
Yes � This is a Tulip Tree.  This large tree has deeply grooved bark and bell shaped seed 
pods. 
No � go to question 20 
 
Question 20 
Are the there 3 different shapes of leaves on the same tree (mitten shaped, 3 lobed, and simple 
teardrop shaped)   
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Yes � This is a Sassafras.  If you chew on the green colored twigs they taste good.  People 
used to make tea out of the bark. 
No � go to question 21 
 
Question 21 
Do some or all of the leaves have lobes?  See vocabulary at the beginning if you need help 
understanding this question. 
 
Yes � Go to question 22 
No � go to question 31 
 
Question 22 
Are the lobes palmate (similar to the shape of a hand). See vocabulary at the beginning if you 
need help understanding this question. 
 
Yes � Go to question 23 
No � go to question 35 
 
Question 23 
Are the leaves star shaped? 
 
Yes � This is a Sweet Gum 
No � go to question 24 
 
Question 24 
Are the leaves less then 4 inches wide and have white hair on the bottom?   
 
Yes � This is a White Poplar 
No � This is an American Sycamore.  Its fruit is actually a spiky hairy ball and its bark is a 
patchwork of colors like an army uniform. 
 
Question 25 
Does the branch have thorns?  
 
Yes � This is a Hawthorn 
No � go to question 24  
 
Question 26 
Do the leaves have downy fuzz? 
 
Yes � This is a Crabapple.  The fruit is a small sour apple. 
No � go to question 24  
 
Question 27 
Does the tree have one large vein running down the center (a “midvein”) or three main veins? 
 
3� This is a Mulberry. 
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No � This is an OAK, go to question 28 to find out what kind 
  
Question 28 
Is there a bristle at the tip of the lobe? See vocabulary at the beginning if you need help 
understanding this question. 
 
Yes � Go to question 29 
No � This is a White Oak 
 
Question 29 
If you cut into the bark of the tree is it bright yellow? 
 
Yes � This is a Black Oak. 
No � Go to question 30 
 
Question 30 
Are the lobes very deep? 
 
Yes � This is a Pin Oak or Scarlet Oak (These are quite similar, so don’t worry about it. If 
you’re interested, check out a tree guide for particulars. In general, Pin Oaks have a triangular 
silhouette and Scarlet Oaks have a round silhouette.) 
No � This is a Red Oak (the bark has a distinctive pattern that looks like ski trails).  
 
Question 31 
Does the bark have lenticels – small holes – on it? (the tree uses those to breathe) 
Yes � Go to Question 32 
No � Go to Question 33 

Question 32 

Is the bark black and peeling?  Looks a little like burnt potato chips?  When you cut the bark 
does it smell bad? 
 
Yes � This is a Black Cherry 
No � This is Black Birch (this one should smell like wintergreen when you cut the bark) 
 
Question 33 
Is the bark smooth and shiny? 
 
Yes � This is a Beech.  The leaves have toothed edges.  This tree sends up sprouts from its 
roots. 
No � Go to question 34 
 
Question 34 
Is the bark shiny, flaky, and peels off in thin sheets? 
 
Yes � This is a Birch (the golden colored ones are Yellow Birch and the white ones with 
paper like bark are White or Paper Birch) 
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No � Go to question 35 
 
Question 35 
Does the tree have very narrow leaves and drooping branches? 
 
Yes � This is a Weeping Willow 
No � Go to question 36 
 
Question 36 
Does the tree have very shaggy or shredded bark that hangs off the tree? 
 
Yes � Go to question 37 
No � Go to question 38 
 
Question 37 
Is this a very big tree, probably growing in moist ground? 
 
Yes � This is a Shagbark Hickory 
No � This is a Hop Hornbeam  
 
Question 38 
Are the needles flat? 
 
Yes � Go to question 39 
No � Go to question 40 

Question 39 

Are the needles very short, and have a white stripe on the bottom? 
 
Yes � This is an Eastern Hemlock 

No � This is a Fir   
 
Question 40 
Do the needles have scales and does the bark, if you cut it smell like cedar? 
 
Yes � This is an Eastern Red Cedar 
No � This is a Spruce  
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AFTER YOU IDENTIFY SOME TREES WRITE YOUR ANSWERS BELOW: 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

5. ____________________________________________________________ 

6. ____________________________________________________________ 

7. ____________________________________________________________ 

8. ____________________________________________________________ 

9. ____________________________________________________________ 

10. ____________________________________________________________ 

11. ____________________________________________________________ 

12. ____________________________________________________________ 

13. ____________________________________________________________ 

14. ____________________________________________________________ 

15. ____________________________________________________________ 

16. ____________________________________________________________ 

17. ____________________________________________________________ 

18. ____________________________________________________________ 

19. ____________________________________________________________ 

20. ____________________________________________________________ 
 
Scientists consider information to be very valuable. Generally they try to collect more data 
than just the precise details needed for their study. Take a few minutes to describe the general 
area in which you are identifying trees: 
 
What is today’s weather?  Is the land flat or sloped?  
 
Which direction does the area seem to be facing? (If you don’t have a compass or a map, try to 
figure this out by observing the location of the sun relative to the time of day.) 
 
Are the trees all about the same size? If not, is one species larger in general than another? Or is 
it a mix? Describe the relative sizes of the different types of trees.  
 
Are there many plants (not trees – shrubs or herbs or wildflowers) on the ground?  
 
Is the area sunny or relatively shaded? 
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QUESTIONS: LESSON 1 
 

1. What is a forest? 
 
2. Give 3 reasons forests are important.  Another way of saying this might be – what are 

3 services that forests provide? 
 

3. What are 2 reasons forests are disappearing? 
 

4. What are the 3 major types of forest and what are they like? 
 

5. What is one way that forests differ from each other? 
 

 
EXTENSION EXERCISES:   
 

1. There are many different types of forests in the world.  Pick one forest type and 
research it.  Where is this type of forest located in the world?  What is the climate like 
in this area(s)?  How are the trees in this forest adapted to the conditions?  What types 
of wildlife live in your forest?  Why is this forest special? If this forest is threatened by 
human activity, how is it threatened?  What can be done to protect this forest? What is 
being done to protect this forest?  

 
2. Make your own leaf collection.  Go outside and gather 10 different leaves.  Work 

through the key you have and identify what type of tree the leaves come from.  Look 
in a book or on the internet and find out one interesting fact about each tree – such as 
where it grows or how it lives.  
To save the leaves:  
For this activity, get a teacher or other adult to help you: Place each leaf between two 
sheets of wax paper. Place this between two towels (or one towel folded over). Iron on 
low heat until the wax paper has melted. Check on it every few seconds to make sure 
you’re not burning it! 
If you have access to a laminator, laminate each leaf to a stiff piece of paper. Wrote the 
name of the tree and any information you want to remember about it on the paper 
before you laminate it.  

 
3. Trees are not the only type of plants in a forest. Take a wildflower guide out with you, 

and one for mosses, fungus and ferns, and go for a walk through the forest. How 
many different species can you find? Are there any patterns to where they are? Near 
trees, far from trees, near certain types of trees? In shady or sunny areas?  

 
4. Now that you know what the different types of trees are, count them. How many of 

each tree type (species) are in the area your class studied? Prepare a graph like the one 
below to show the relative distribution of trees (this means how many of each tree in 
comparison to the others). Which are the dominant trees in your forest? Forests are 
often identified by the dominant trees – such as the oak-hickory forests on the east 
coast or redwoods forest in the Northwest.  
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Chapter 1, Part 2: What’s Wild in Your Forest?  
 
 
 
 
What are you doing? 
In this lesson you are going to look for signs of wildlife in forests that you may not have 
noticed before. Your teacher is going to take you to a forest area and give you a period of 
time to search for signs of wildlife. You and your group are going to explore the area and 
create a list of everything you found that you think might be a sign of wildlife (or animals 
you actually see!).  You will put together a group list of your observations and then 
brainstorm about what other wildlife you think lives in that forest. Remember wildlife is 
more than big animals: it’s also insects, worms, lizards and birds. They all count.   
 
Why are you doing this? 
We often think of wildlife as big animals and we normally go to the zoo to look at them.  
But in truth wildlife is all around us and forests are one of the major habitats for wildlife. 
More than half of all the wildlife species in the world live in forests. This exercise will help 
you realize how much wildlife lives in the forests around you. Think about why so many 
animals live in forests.  
 
How are you going to do it? 
This exercise is pretty simple. You are going to go off on your own or in groups and look for 
any evidence of wildlife in the forest and record it. When your time is up, return with your 
list ready to discuss what you found. Remember that wildlife is wary of people: you will have 
better results if you move quietly.  
For each animal you should also try to understand why it is that this animal lives in the 
forest: 

− How is it adapted to the forest environment?   

− What does it need that forests provide that other habitats don’t provide?   

− Why do you think so many more animals live in forests than in other habitats?   
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Write below what wildlife you found and why they live in forests. Complete the chart to the 
best of your ability.  

 
Animal Name Did you see 

the animal 
or evidence 
of it?  

Describe what you observed What does this 
animal eat?  

Where/how could the 
animal get water?  
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Chapter 2: How Does Your Forest Stand Grow?  
 

 
What are you doing? 
In this lesson you are going to learn how a forest is divided into smaller sections by 
managers. These groupings are: forest, landscape, management unit and stand. You will 
also learn to recognize the different stand structures. 
 
Why are you doing this? 
Stand structures are good clues about forest age, health and diversity. To manage 
appropriately for a variety of values, a forest should have a mix of stand structures.   
 
How are you going to do it? 

You will visit a forest to see examples of each of the stand structures. For each one, 
identify the stand with its official name. (Forest managers like to name stands. Some get 
boring names, like West Forest 12. Others have funny names that foresters pick based 
on people who managed the area or silly things that happened there. For example, at one 
of Yale University’s forests, a stand has been named “Juicy Bits.”.) Draw a sketch (keep 
it very simple) that shows the structure of the stand. Write down which type of stand 
structure best fits this area.  

 

Stand Name: 

Stand Structure: 

Sketch:  

 

 

 

 

 

Stand Name: 

Stand Structure: 

Sketch: 
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Stand Name: 

Stand Structure: 

Sketch:  

 

 

 

 

 

Stand Name: 

Stand Structure: 

Sketch:  

 

 

 

 

 

Stand Name: 

Stand Structure: 

Sketch:  
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QUESTIONS: LESSON 2 
 

1. Can you match each of the following pictures of a forest with the correct name of 
the forest structure?  Draw a line connecting each picture with its proper name.  
Underneath the name write a brief description of that forest structure 

 
 

SAVANNAH FOREST 
 
 
 
 
 
 
 
UNDERSTORY FOREST 
 
 
 
 
  
 

OLD GROWTH/ COMPLEX FOREST 
 
 
 
 
 
 

 
OPEN FOREST  
 
 
 
 
 
 
 
DENSE FOREST 
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2. If there were no major disturbances, how would these forests age?  Put the forest 
structures in order.  (Do not include Savannah structure in this list, as savannah 
forests would not occur without fire disturbances) 

 
1. -----------------------------------   
 
2. -----------------------------------    

 
3. -----------------------------------    

 
4. -----------------------------------     

2b.  (extension) Write a story describing the changes in the forest over time. Start with 
the stand that you decided would come first in the question above.  

 
 

3. What are some types of disturbance that cause a forest structure to change?  List 5 
types. 

 
1. -----------------------------------   
 
2. ----------------------------------- 

 
3. ----------------------------------- 

 
4. ----------------------------------- 

 
5. ----------------------------------- 

 
4. What is a forest “STAND”? Describe one stand and its structure that you observed 

during the class’s visit to the forest.  
 

 
5. What is a forest “LANDSCAPE”? What would the landscape boundaries be for the 

forest the class visited? 
 

EXTENSION EXERCISES:  

 
1. Show students images of various forests. Ask them to identify the type of structure. 

A good source of photos are http://www.forestryimages.org/ or  
http://www.ruraltech.org/projects/image_archive/.  

 
2. Different types of forest stands are good for different kinds of wildlife.  Pick a type 

of forest structure and find 2 different animals that like this forest structure.  What is 
this animal’s life like?  Why does it need this type of forest to live? (Some potential 
choices include deer, woodpeckers, elk, moose, turkeys, grouse, tree frogs, parrots, 
howler monkeys, giant pandas, koalas, grizzly bears, and almost any forest animal 
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you can think of).  Some animals can live in many forest types.  If you pick an animal 
that can live in many forest types, what is it about the lifestyle of this animal that 
allows for it to be so flexible about his habitat?  Some animals need multiple kinds of 
habitat. Why is that?   

 
3. Forests do many things. Providing homes for wildlife is just one of the many 

examples.  Pick one of the other services forests provide – such as cleaning our 
water, helping slow global warming, producing oxygen, and providing timber.  Why 
is this so important?  How do forests do it?  What would happen if we didn’t have 
forests doing this job?  
. 

 
4. Ask groups of students to each create a diorama of one of the stand structures. If 

you wanted to be more realistic, have each group use a map of the site you visited 
and create their stand on a topographical model of the actual landscape.  
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Chapter 3, Part 1: Exploring LMS-Lite 
 
What are you doing? 
In this lesson, you will learn how to use the LMS-Lite version of the Landscape Management 
Systems (LMS), a computer decision support tool that models forest landscapes, to predict the 
effects of forest management on your landscape. You will be able to see what the forest will probably 
look like in 50 years. You can then see how this would change if a natural disaster, such as a wildfire, 
were to hit it. You can also see how it would change if you were to manage it by performing one of 
the basic cuts on that forest.    
 
Why are you doing this? 
This will teach you a little bit about how LMS and similar modeling tools work and why they are 
helpful to forest managers in making decisions about how to manage their forest. You will also gain a 
better understanding of how forest management impacts ecosystems.  
 
What will you need? 
A sample inventory provided by your teacher (included on the course CD), access to a computer, and 
the LMS program provided as a CD with this course.  
 
What is LMS?  
LMS stands for Landscape Management System. LMS is a computer program developed by a team of 
foresters and computer programmers. It is a decision support tool. This means it is a program that 
helps manage and analyze information and make decisions. This makes LMS quite flexible, so it can 
be used by foresters with different objectives (say, one who is focused on making money from 
timber sales and another who is focused on providing habitat for pileated woodpeckers).  
 
 
How are you going to do it? 

You use an example dataset selected by your teacher.  Start Lms-Lite using the desktop icon (Figure 
1) or Landscape Management System program group (Figure 2).  Select File/Open… and select one 
of the data sets provided: Mountain, NewEngland, Pacific, or SouthAtlantic. 
 

 
Figure 1.  Lms-Lite desktop icon. 

 
Figure 2.  Landscape Management System program group 
showing Lms-Lite icons. 

 
 
 
1. First, project a stand:  
Once a data set is open you can right click on a stand and click “Grow…”. A new window will 
open up that says stand projection. Confirm the stand you want to grow is selected and then hit OK.  
 
2. Now, show a picture of the stand: 
On the main window you will see a list of stands and years.  Right click on any stand and year 
that is white and select “Picture…”.  You will get a visual image of what your stand looks like, 

such as the one below (Figure 1). You can repeat this for any year you are interested in looking at. 
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Close each image after you are done viewing it and do not adjust any of the options at the top of the 
image screen as this may affect your ability to continue viewing your stand.   
 

 
Figure 3. Picture of DF-Mature stand in 2005. 

 
3. Treat the stand: 
From the LMS-Lite main window any stand can be treated a number of possible ways.  Right click 
on a stand and year, then select Regenerate…, Thin…, or Disturb…  For each of these you will 
be prompted to select the type and intensity of the management or disturbance.  Click OK when 
ready.  See the LMS-Lite Users Manual or Using LMS-Lite on the CD for more information.  
 
4. View Tables and Charts about your stand: 
For any stand and year you don’t only get a picture, you also can get more detailed information about 
the stand using tables and charts.  Right click on a stand and year, then select Table… or Chart… 
to see more information about your stand. 
 
5. Try a different treatment: 
If you want to start from scratch and try new treatments on your stand, click Change Stand/Reset 
Stands on the window. This will erase all treatments and let you start again. Follow the directions 
above to try another treatment. 
 

How did your forest change over 50 years? How did your treatments change your forest? 
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Chapter 3, Part 2: Exploring LMS 2.x 
 
What are you doing? 
In this lesson, you will learn how to use Landscape Management Systems (LMS), a computer 
decision support tool that models forest landscapes, to predict the effects of forest management on 
your landscape. You will be able to see what the forest will probably look 
like in 50 years. You can then see how this would change if a natural 
disaster, such as a wildfire, were to hit it. You can also see how it would 
change if you were to manage it by performing one of the basic cuts on that forest.    
 
Why are you doing this? 
This will teach you a little bit about how LMS and similar 
modeling tools work and why they are helpful to forest 
managers in making decisions about how to manage their 
forest. You will also gain a better understanding of how 
forest management impacts ecosystems.  
 
What will you need? 
A sample inventory provided by your teacher (included on 
the course CD) or the inventory data you collected in the field, access to a computer, and the LMS 
program provided as a CD with this course.  
 
What is LMS?  
LMS stands for Landscape Management System. LMS is a 
computer program developed by a team of foresters and 
computer programmers. It is a decision support tool. This means 
it is a program that helps manage and analyze information and 
make decisions. This makes LMS quite flexible, so it can be used 
by foresters with different objectives (say, one who is focused on 
making money from timber sales and another who is focused on 
providing habitat for pileated woodpeckers).  
 
 
How are you going to do it? 
You will take the inventory data you gathered in the field and 
enter it into the LMS Portfolio Wizard on the LMS CD, saving it after you are done. In the 
“Portfolio Wizard” you should first open the Getting Started option. Then select “Growth Model 
Selection Guide.”  Select your state. It will tell you what growth model you are using. Write this 
down. Return to the main menu and click “Enter/ Edit Portfolio Data.”   You will first need to 
name your portfolio (anything you like) and select the growth model (this is the information you just 
wrote down). Hit “Select” and you will get a worksheet where you can enter data. Enter all your data 
from the field.  The only data you must enter is the stand acreage, the year you took the inventory, the 
species of all the trees, and the DBH of all the trees.  If you collected more data you can also enter 
this. 
 
After you have entered all the data you will then 
open up LMS. Click “Open Portfolio” and open 
your inventory data. You should see a screen that 
looks something like the first image on this page.   
 
1. First, project the stand:  

Figure 4 
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Right click on the stand and click “Project Stand”. A new window will open up that says stand 
projection. On the Drop Down Menu entitled “To,” select 2050 (or 50 years from the first year of 
the portfolio data) and then hit OK.  
 
2. Now, visualize the stand: 
Back on the first screen you will see a 
plus sign just to the left of the text 
reading the name of your stand. If you 
right click on this plus sign you will see 
a drop down menu of all the years as in 
this image. You can now right click on 
any year and click visualize stand. 
This will give you a screen similar to 
this one. Simply select the year you 
want to see and select OK.   You will 
get a visual image of what your stand 
looks like, such as the one below. You 
can repeat this for any year you are 
interested in looking at. Close each 
image after you are done viewing it and 
do not adjust any of the options at the 
top of the image screen as this may 
affect your ability to continue viewing 
your stand.   
 
3. Treat the stand: 
Simply return to the home LMS page and right click on one of the years listed. Click “Treat 
Stand.”  You will see an image like this one. Click the plus sign next to Normal and select one 
of the silvicultural treatments or natural disasters (such as SHELTERWOOD, WILDFIRE, 
CLEARCUT). Make sure you have also selected a year.  Then click OK. If you return to the first 
LMS page and click the plus sign next to the year you have treated the stand you will see that 
treatment is listed. Now simply right click on the stand and click visualize stand again. Now you will 
see how this stand looks after your treatment.  If you want to see how the stand looks many years 
after your treatment, right click on the last year listed and click 
“Project Stand” as you did previously and project the stand to 
whatever year you wish (do not project more than 50 years as it will 
take a long time). You can then visualize any year to which you 
have projected the stand.  
 
4. Save the results: 
Under the dropdown menu, “Projection,” select 
Scenario/Save Log as Scenario. Name your scenario and save it 
in the folder for your portfolio. Later you can run this scenario 
(Projection/Scenario/Run, then browse to find the scenario) to 
review the results of the management pathway. 
NOTE: record keeping can be vital to a scientific investigation. It 
is highly recommended that you keep a list of scenario file names 
that you can reference, perhaps including a brief description of the 
treatments in the scenario. Later you will learn how to view graphic 
results of each scenario. You may wish to save these (usually 
spreadsheets) and keep track of them as well. It is also 
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recommended that you save files associated with a given portfolio in the folder for that portfolio 
within LMSfolio2 on your computer’s c drive.  
 
5. Try a different treatment: 
If you want to start from scratch and try new treatments on your stand, click Tools from the main 
screen and click Flush Entire Cache. This will erase all treatments and let you start again. Follow 
the directions above to try another treatment. 
 

How did your forest change over 50 years? How did your treatments change your forest? 
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Chapter 3, Part 3: Implementing Inventory  
 
What are you doing? 
In this lesson you are going to learn how to use a clinometer and a dbh tape to measure the height 
and width of trees. You will then use these tools to conduct an inventory of a forest. When you 
return to school, you will enter this data into a computer-modeling program. The computer will give 
you a visualization of what your forest looks like now. You can practice applying any of the forest 
management tools you learned in this lesson and can see how your forest will change over the next 
50 years depending on how you treat it.  
 
Why are you doing this? 
This will teach you what you need to know to figure out how to manage a forest. You will learn 
about how trees and forests are described and classified by doing it yourself.  
 
What will you need? 
A DBH tape, a long measuring tape OR two pieces of measured twine (one 4.5 feet long and one 66 
feet long), a Biltmore stick, a calculator and a clinometer.  
 
How are you going to do it? 
First you need to conduct the 
inventory. An inventory gives 
you the basic information about 
all the trees in a forest. There are 
four pieces of information you 
are going to collect for this 
inventory: for each tree, you’ll 
record the following:  

1. the height of the tree,  
2. the diameter of the tree 

at breast height (called 
DBH), and  

3. the species of the tree.  
For the forest as a whole, you’ll 
measure  

4. the number of trees per acre (TPA). 
 
1. Measuring Height 
To measure the height of the tree you need to use 
either a clinometer or a Biltmore stick (whichever your 
teacher gives you). To use a clinometer you need to 
walk 66 feet from the tree you are going to measure 
(measure this with a measuring tape or a 66 ft piece of 
twine). Looking through your right eye, aim the top of 
the clinometer at the tree. Then, with your left eye 
read the number off the topographic scale of your 
clinometer.  
*NOTE: These are general instructions for the most 
common clinometers; each manufacturer’s equipment 
is slightly different. Please follow the instructions that 
accompany the equipment you are using.  
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If you have a Biltmore stick you will still need to walk 66 feet from the tree (use your measuring tape 
or twine). Hold the stick straight out 25 inches in front of your face*, facing the tree. Position the 
stick so that the bottom of the stick lines up in your field of vision with the bottom of the tree. Read 
the number off the stick where you see the top of the tree reaching. 
*This is rather uncomfortable for students less 
than 5 feet tall (your arms may not reach). If your 
arms won’t reach, ask a fellow student to hold the 
Biltmore stick for you, at the proper distance from 
your eyes.  
 
2. Measuring DBH 
To measure DBH you first have to measure 4.5 
feet up the tree (this is about the level of most 
early foresters’ chests – you may need to measure 
at your nose level or even higher).  Then wrap your 
tape around the tree at this location. Read the number on the tape where it touches the beginning of 
the tape. This will give you the diameter of the tree trunk. If the DBH of the tree is less than 2 
inches, ignore this tree. Don’t record the DBH data, and don’t conduct the other measurements. Just 
go on to the next tree. 
 
Note: A tree’s trunk is approximately round, so you can estimate the diameter by using basic 
geometry. If you don’t have a DBH tape, measure around the trunk with a standard tape measure. 
This is the circumference of the circle. To get the diameter, divide the circumference by 3.14 (called 
pi, or π, in math). Look at a few trees – they’re not perfect circles. So this measurement is not a 
perfect measure, but a good estimate.  
 
3. Identifying Species 
If you completed the tree identification exercises in this workbook, you should be prepared to 
identify the tree species in your forest. Use the key provided in Chapter 1 to help you as needed. But 
don’t worry too much about getting the species exactly right. Make your best guess and then move 
on. 
 
4. Determining TPA 
The last piece of information you need about your stand is the number of trees per acre.  The way to 
do this is to estimate: figure out the size of the area you have sampled and the number of trees within 
that space, then construct a ratio to compare that information to one acre.  
Divide the number of trees you have, by the size of your sample area (in square feet), and then 
multiply this number by 43,560 (1 acre has 43,560 square feet). This will give you the number of trees 
per acre.  
Trees counted/area of sample plot = trees in one acre/one acre 
Or 
Trees counted/(width x length in feet of sample area) = trees in one acre/43,560 ft2 
 
If you don’t know the size of your sample area you can determine the number of trees per acre 
slightly differently. Take a 10-foot long piece of twine and have one person hold one end in place. 
Have a second person walk the other end out to its full length. The second person should walk a 
circle around the first person, holding the end of the twine (the second person will probably have to 
walk back and forth to avoid trees). You should count all the trees that fall into that circle. Since this 
circle has a radius of 10 ft it has an area of 314 feet. So, just multiply the number of trees you find in 
that circle by 138.7 (that is, 43,560 / 314).  
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Write down the data from your trees on a data sheet. There are sample data sheets available on the 
course website. 
 
Back in the classroom, enter your data into the LMS Inventory Wizard. This will enable you to 
examine the stands in LMS.  
 
QUESTIONS: CHAPTER 3, PART I 
1. Think about it: why do we measure all trees at 4.5 feet (DBH)? Why not let everyone measure at 
the height most comfortable for them?  
 
2. Organize your data by making graphs of the following:  

a. trees per acre in each subplot 
b. total number of trees by species 
c. trees in groups of DBH – 5 inch diameter classes (this means all trees with DBH 0 – 5”, 5-

10”, 10 -15”, etc.) 
d. trees in groups of 10 foot height classes 

This can be done in Excel.  
 
3. Look at your data. Write a few paragraphs describing the forest based on this information (i.e. 
where are most of the trees? Do certain areas have bigger or smaller trees?). Why do you think the 
forest is like this? 
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Chapter 4: Putting It All to Work  
 
 
What are you doing? 
In this lesson you are going to be put in charge of a piece of land where the landowners have a 
specific goal for their forest. Using what you read about the land and the landowners’ goals, what you 
have learned about forests and forest management, and the information provided about the forest 
you are managing, you are going to decide how to manage this forest.  
 
Why are you doing it? 
As you know, forests can provide different environmental services. Environmental services are 
services that the natural world provides humans - such as forests providing places for wildlife to live, 
or protection for water. One of the primary reasons to manage forests is to be able to provide these 
different environmental services as well as other values such as money and wood. You are using LMS 
to help you crunch some numbers that would be very time-consuming to do by hand. 
 
How are you going to do it? 
You will use LMS to create models of how the forest will look in many years if managed a certain 
way (pathway). You will examine the results of each model (different management pathway) to 
determine whether it achieves the landowners’ goal for their forest. Once you have examined several 
different models, you will determine which is the best for the landowners to use on their property.  
 
First, you will look at the inventory sheets you have been provided with to understand what your 
forest is like. You should brainstorm with your group about what you need to do and how you 
should do it. When you open up LMS, you will open your “PORTFOLIO” and you will see a list of 
all the stands in your forest and if you click on a stand all the different pathways you could choose 
for each stand. If you right click on a particular stand/pathway combination you will see exactly what 
that pathway would include. Click on the year that you are interested in and you will see a 
visualization of that stand. You can also look at some data and graphs to understand better what is 
happening to the forest. When you are looking at a visualization, simply click graphs and this will 
give you information as a  graphical image of how the stand has changed over the years.  
 
For each stand you will pick a pathway. Look at the visual and graphical images for the pathway you 
are interested in. Check out the consequences table after you have inspected the visual and graphical 
information. Try to understand exactly what happened and how your treatments changed the forest. 
Think about what pathway is best for each stand. You should try several times, with different 
combinations of pathways, to see which scenario yields the best results. For each stand you will need 
to pick one pathway that you think best meets the needs of your landowner. Answer the questions at 
the end of this lesson. 
 
Some basic LMS commands 
 
If you want to:    do this: 
See the stand visually   right click on stand year, then select “visualize stand” 
See graphs about the stand  right click on stand and year, then select “Tables” 
Project stand into future right click on stand and year, then select “Project Stand.” 

Use the drop down bars to select the years for the 
projection.  

Treat stand right click on stand and year, then select “Quick 
Treatment” or “Treat stand”. Select the desired treatment.  
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Remember: LMS can not really see into the future. Using assumptions based on many years of many 
observations by many students and scientists, LMS was created to predict what you could reasonably 
expect to see if you used the pathways you entered into the model. It’s not 100% perfect. Models like 
LMS that try to predict results (outcomes) are tested by predicting and then comparing the model’s 
scenario against what really happens. So keep an eye on your forest after you implement the 
management plan! 
 
Extension: Group discussion or essay question - what could happen to make reality different than 
the prediction from LMS?  
 
The data for each scenario is available on the COURSE CD. 
 
SCENARIO 1: SOUTHERN PINES and WOODPECKER PARADISE 
  
You have just been hired to manage the Great Pines forest in North Carolina. The forest is owned by 
the “Feathered Friends Conservation Crew” and they want you to help them get more of the 
threatened red cockaded woodpecker in their forest. The bird is a native resident to southern pine 
forests and there used to be a large numbers of these birds in the Great Pines forest, but in the last 
20 years the bird has almost disappeared.  
 
To help you out the “Feathered Friends” group has told you a bit about what they know about the 
red cockaded woodpeckers. These birds like savannah type forest structures. They need to lay their 
eggs in holes they peck out of trees. They will only nest in old, large trees with diameters of over 10 
inches and ages over 60 years. They make their nests 30 to 50 feet up on the tree, and prefer to have 
their nests in living long leaf pine trees. The nests take a long time to build, but the birds will use 
them again and again, year after year. They don’t like to have “hardwood” trees – such as oaks, 
maples, and ashes – in their forest. 
 
As you do a little research about the forest you find that conditions have changed substantially in the 
last 20 years. A golf course and a number of private homes were built surrounding the Great Pine 
forest about 25 years ago. After all these homes were constructed, the fire department felt that they 
needed to stop all the fires in the area. They simply couldn’t afford to risk letting a wildfire run 
rampant and burn down people’s homes. Since the forest used to burn very frequently this is a big 
change for the forest! 
 
Look at your forest inventory. What kinds of trees are in the forest now? What do you think the 
woodpecker likes about the forest as it is now? What do you need to change to get the forest to be a 
good home for woodpeckers? How can you manage the forest to get it that way? How are you going 
to keep it that way?  
 
Look at the potential pathways to manage the forest and pick the best one. Then, run this scenario in 
LMS and see what happens. How is your forest changing over the next 5 years? Over the next 20 and 
50 years? Do you have more woodpeckers? What type of structure is your forest in?  
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EXTENSION: are the management pathways that are best for the woodpeckers good strategies for 
this sort of area (Remember that the fire department stopped doing controlled burns)? Would you 
want this sort of management strategy implemented in your neighborhood?  
 
What happened to the other animals? If “Feathered Friends” tells you that they like all types of 
feathered animals, not just woodpeckers, what are you going to do? How does this change your 
management decisions? What sort of research would you need to do before determining a new 
management pathway?  
 
Some guiding questions: 

1. Who is the decision maker?  
2. What are the major objective(s) for this piece of land? (okay to be general here) 
3. Now turn one of your goals into measurable criteria.  

a. What information do you need to make this decision?  
b. Which charts, tables or graphs from LMS will give you this information?  
c. Mark the places on the charts, tables and graphs that meet your objectives. 

4. Choose 3 alternative pathways to try in the forest to meet the goal from question 3.  
5. Analyze the pathways’ effects on the forest.  

a. Examine the charts, tables and graphs (chosen in 3b) to see how each pathway 
changes the forest. 

b. Compare the results of each pathway to your objectives.  
c. Which pathway gets you closest?  

6. Do you think one pathway would meet all of your objectives? Or any objectives other than 
the one you chose in question 3?  

 
 
Table Information Given 
Economatics Cash Flow, Revenue 
Inventory TPA, DBH, Height, height crown ratio, etc.  
Carbon 
Sequestration 

Amount of carbon stored in trees, dead trees, snags, logs, soil, litterfall, stems and 
crown; also amount carbon saved versus using other materials 

Species Mix TPA and basal area by species 
Summary TPA, basal area, Reineke stand diversity index, average height, 
 
 
 
SCENARIO 2:  HAPPY HUNTING in TENNESSEE 
 
The “Happy Hunters” hunting group has just purchased a large forest in the Smokey Mountains of 
Tennessee and has decided to hire YOU to manage their forest. This group really likes to hunt, and is 
interested in hunting many different species including bobwhite quail, deer, and wild turkeys. The 
only problem is that the hunting in their forest right now isn’t so hot and they don’t know why. It is a 
beautiful old forest, with lots of big trees. 
 
Here is a little bit about what they know about the different animals they are interested in: 
 

• Bobwhite quail need both open fields and young forests (they would prefer to have an 
average ‘basal area’ of trees of between 40 and 60 feet per acre). They won’t venture out into 
large open areas because it puts these large birds at too much risk of being attacked upon by 
coyotes or other predators. But they also can’t find the seeds they need to eat in closed 
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forests. So they like to have access to both young forests for cover and open fields to find 
their food. 

• White-tailed deer have two different needs as well. They need a lot of cover to protect them 
from the heat in the summer, the cold in the winter, and the hunters in the fall. Because they 
need cover in the winter, they do better if the trees that provide them cover don’t lose their 
leaves – like pine or hemlock. The cover also works better if it is dense and not too high – so 
dense forests tend to serve their needs better. Deer can eat a wide variety of foods, but not 
evergreen needles – so the same trees that make good cover for them, don’t make good 
food. They like grasses and lichens, and young ‘hardwood’ trees (such as oaks, maples, and 
ashes). 

• Like bobwhite quail, wild turkeys also like small open areas for feeding. It also helps if there 
are a lot of oak trees around to provide the acorns they like to eat. They also like to spend a 
lot of their time in large open pine plantations.  

 
Wow. With so many different animals to manage for, it’s probably too complicated to try and 
manage for each separate species. A better strategy may be to think carefully about which types of 
habitats you need, and how much of those habitats you need. How are you going to manage for that 
mix of habitats? How are you going to keep it that way? 
 
Look at your forest inventory. What kinds of trees are in the forest now? What sort of structures 
exist now? What can you do to create homes for all these animals? How are you going to make sure 
that you always have enough homes for these animals?  
 
Look at the potential pathways to manage the forest and pick the best one. Then, run this scenario in 
LMS and see what happens. How is your forest changing over the next 5 years? Over the next 20 and 
50 years? What type of structure is your forest in? How is it changing? Why do you think you will 
have more animals for the “Happy Hunters”? 
 
Some guiding questions: 

7. Who is the decision maker?  
8. What are the major objective(s) for this piece of land? (okay to be general here) 
9. Now turn one of your goals into measurable criteria.  

a. What information do you need to make this decision?  
b. Which charts, tables or graphs from LMS will give you this information?  
c. Mark the places on the charts, tables and graphs that meet your objectives. 

10. Choose 3 alternative pathways to try in the forest to meet the goal from question 3.  
11. Analyze the pathways’ effects on the forest.  

a. Examine the charts, tables and graphs (chosen in 3b) to see how each pathway 
changes the forest. 

b. Compare the results of each pathway to your objectives.  
c. Which pathway gets you closest?  

12. Do you think one pathway would meet all of your objectives? Or any objectives other than 
the one you chose in question 3?  
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SCENARIO 3:  MONEY MATTERS at the SCHOOL FOREST 
 
Your school wants to start a great new sports program but it’s going to cost some serious money. 
First they need to buy an athletic field and athletic equipment. That’s going to cost a lot of money for 
just the first five years of the program. They also want to hire two new teachers to coach all the new 
teams, so they will need an ongoing steady supply of income for the future. Finally, they expect that 
equipment will need replacing or modifying every 15 years – so they need a little extra money to 
cover those costs. 
 
Unfortunately the school is on a very tight budget. However, they did receive a forest as a gift from 
the family of one very happy student. Now the school is hiring YOU to manage that forest to make 
them all the money they need to start the new sports program.  
 
Look at your forest inventory. What kinds of trees are in the forest now? What can you do to get 
some money immediately? What will the forest be like after that treatment? How can you manage the 
forest to get all the money you need for the 50 years?  
 
Look at the potential pathways to manage the forest and pick the best one to meet your financial 
goals. Then, run this scenario in LMS and see what happens. How is your forest changing over the 
next 5 years? Over the next 20 and 50 years? Have you made enough money to cover the initial 
costs? Is your forest still in good enough shape to keep providing the income you need in the future?  
 
Some guiding questions: 

13. Who is the decision maker?  
14. What are the major objective(s) for this piece of land? (okay to be general here) 
15. Now turn one of your goals into measurable criteria.  

a. What information do you need to make this decision?  
b. Which charts, tables or graphs from LMS will give you this information?  
c. Mark the places on the charts, tables and graphs that meet your objectives. 

16. Choose 3 alternative pathways to try in the forest to meet the goal from question 3.  
17. Analyze the pathways’ effects on the forest.  

a. Examine the charts, tables and graphs (chosen in 3b) to see how each pathway 
changes the forest. 

b. Compare the results of each pathway to your objectives.  
c. Which pathway gets you closest?  

18. Do you think one pathway would meet all of your objectives? Or any objectives other than 
the one you chose in question 3?  
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SCENARIO 4:  WATER, WIND and FIRE! 
 
In the city of “Wet-N-Windy” Florida, the local water company owns a large forest around the lake 
that the city’s water comes from. The forest has a very important role in keeping their water clean, 
clear and constant. When it rains the forest absorbs a lot of the water and keep the lake from getting 
too full, overflowing, and losing water. The water is released slowly so that the water does eventually 
make it to the lake. The slower release of water also means that the water doesn’t carry a lot of mud 
into the stream making it dirty. The trees also pull many of the dirty chemicals out of the water so it 
doesn’t reach the city’s water supply.  
 
The water company wants to be very careful that nothing happens to their forest. If they didn’t have 
all those trees around that lake they would have to install an EXTREMELY expensive mechanical 
water cleaning system to get the water as clean as the trees get it. So they are hiring YOU to manage 
their forest to keep their forests and their water safe. They also want you to make some money from 
the forest by cutting it and harvesting the timber; but their first concern is the water! 
 
Wet-N-Windy Florida is, maybe not surprisingly, often very wet and windy. At the end of the 
summer, hurricanes often hit this area of Florida and can cause very heavy winds and rain. The water 
company wants to make sure their forest is not at high risk of getting blown over in a windstorm. 
Forests that are at high risk of being blown down are very dense forest, with lots of young thin trees. 
Forests that have been thinned too heavily (leaving a few trees exposed to all the wind) and forests 
right next to clearcuts are especially at risk of blow down. The water company also wants to slow the 
water from running into the lake as much as possible, so that the lake doesn’t overflow and so that 
the water doesn’t bring in lots of dirt and make the water mucky. The important thing here is just to 
make sure all the land is forested! 
 
Finally the water company wants to protect the forest from fire. Very dense forests and forests with 
lots of dead trees are at risk of fires. A big fire would be just as bad for the water company as a big 
blow down. 
 
Look at your forest inventory. What kinds of trees are in the forest now? Is your forest at high risk 
from wind or fire? What can you do to reduce that risk? How can you manage the forest to keep the 
water clean, protect from wind and fire, and make the water company some money from timber on 
the side?  
 
Look at the potential pathways to manage the forest and pick the best one to meet your  goals for 
forest health and money. Then run this scenario in LMS and see what happens. How is your forest 
changing over the next 5 years? Over the next 20 and 50 years? Is your forest pretty safe from wind 
and fire? What type of structures do you have in your forest? Did you make some money, too? 
 
Some guiding questions: 

19. Who is the decision maker?  
20. What are the major objective(s) for this piece of land? (okay to be general here) 
21. Now turn one of your goals into measurable criteria.  

a. What information do you need to make this decision?  
b. Which charts, tables or graphs from LMS will give you this information?  
c. Mark the places on the charts, tables and graphs that meet your objectives. 

22. Choose 3 alternative pathways to try in the forest to meet the goal from question 3.  
23. Analyze the pathways’ effects on the forest.  

a. Examine the charts, tables and graphs (chosen in 3b) to see how each pathway 
changes the forest. 
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b. Compare the results of each pathway to your objectives.  
c. Which pathway gets you closest?  

24. Do you think one pathway would meet all of your objectives? Or any objectives other than 
the one you chose in question 3?  
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SCENARIO 5: Personal Portfolio Pathways 
 
For this scenario, you will use the portfolio that your class created through your inventory exercises.  
 
First, do some research into local issues related to forestry: 

• What are the primary markets for timber? 

• Are any endangered species known to live in the region? In what sort of habitat?  

• What values do people want from your local forests? (examples are recreation, timber, 
carbon sequestration, habitat for wildlife, water filtration) 

Once you have conducted research, create your own “client” – write a description of a landowner 
you might find in your region. Be sure to specify their goals for management of their land.  
Given the goals of your client, develop a management pathway, testing multiple scenarios before 
choosing the best one. Will this plan satisfy the client over the next 5 years? The next 20 and 50 
years?  
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QUESTIONS: LESSON 4 
 

1. What type of forest structures were in your forest when you got it? 
ANSWERS TO ALL QUESTIONS WILL VARY BASED ON WHICH PORTFOLIO 
STUDENTS USE.  

 
2. What kind of forest structures did you need in your forest for your landowner? 
Savannah for the woodpeckers. Owls needed dense forests. 

 
 
 

3. What types of treatments did you implement to change your starting forest structures into 
the forest structures you wanted? 

Thin & Burn is generally the most effective offered to create savannahs 

 
 
 

4. How did you succeed or fail in meeting your goals and why? 
 
 

 
 


