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Week 6 – Field Activity
Over the last three weeks we’ve covered a lot of material from soils to wildlife. The common feature being 
these are all terrestrial environmental attributes that we observe and measure. When we think about 
sampling the environment we always have to think about the scale at which we want to sample to give us 
meaningful results. By scale we mean how large an area we investigate. With a given amount of time we 
could either cover a large area in a fairly general way, or we could focus very intensively on a few small 
areas within that large area. This is the scale. What geographic scale do we measure and observe that will 
accurately represent the landscape over the area that we wish? 
 
The field exercise for Week 6 is to work through standard survey and sampling methods at a variety of 
scales so you can see the difference in quality or quantity of data and effort required. We will begin at the 
large scale and refine down to a smaller scale. 
 
For the field work, choose an area close to where you live that has trees and preferably as natural a forest or 
landscape as you can practically get to. These activities will entail sampling or observing vegetation, trees, 
soils, and birds so we are looking for an area where all of these are present. A nearby park (city, municipal, 
State, or National) would work very well, but failing that, choose as natural an area as you can find nearby. 
 
We suggest you plan two trips to complete these activities, as it is too much to do in a single trip. You will 
have two weeks to complete the assignment (weeks 6 and 7) so you should have enough time for two visits 
to the area.  
 
On the first trip, focus on the large scale features. To do this, go for a walk along a path or trail or old 
abandoned road – somewhere that you can walk easily and cover a fair bit of ground. That is the point of the 
large scale work: to observe a lot of areas. As you go for your hike, focus on the following activities of Part 
B: Tree and plant identification and Part C: Bird and herpetofaunal observations. Record the time in your 
field book of the start of the survey and record the end time when you finish. 
 
On the second trip, we will focus on medium and small scale sampling. This does not require hiking to cover 
a lot of ground, but more focussed investigation in one or two locations. These smaller scales of sampling 
will focus on the activities of Parts D to F. 
 
Note that in addition to recording notes in your field book, we are also asking here for you to complete a data 
sheet (The last two pages of this assignment).

Large Scale Observations:

With large scale sampling or surveying we often start in the office by reviewing maps to understand the area 
that we are investigating. A key part of this is determining the ecological classification of our area. Part A of 
this assignment is to determine the ecological classification of the area in which you live. This is to be done in 
the office before you go out into the field.  

Part A: Ecological Classification 

Determine the ecological classification of the area in which you live using the Eco-Regions of North America 
located here:  https://www.epa.gov/eco-research/ecoregions-north-america.
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With this website the first page will show you Levels I, II, and III of the ecological classification. Scroll about 
three quarters of the way down the page and you will see a section called “Downloads”. Within that section are 
links to three maps. There is one map for each of the levels I, II, and III. When you open the map you will have 
to expand or magnify sections of the map in order to see the numbers associated with the area you live and to 
then look those up in the legend to see what the name of the area is. Record the names of each of Level I, Level 
II, and Level III for your area in your field notebook.

To identify our Level IV ecological classification we will actually be looking at the state level. Staying on the 
same page that you first landed on, if you look on the right side of the page there is a section called “Related 
Links” and near the bottom of that list is a title saying “Level III and IV Ecoregions by State”. Click on that link. 
You can then select the state in which you live, and under maps select the poster view. That will then give you a 
magnified image of your state and allow you to see the Level IV classification in which you live. There is a brief 
bit of written text describing each unit of this level. Select the level IV unit in which you live and read a little bit 
on the ecological classification in your neighborhood.
 
Record the ecological classification of Levels I to IV, and the indicator plants of your Level IV classification, on 
the data sheet. Record the name of the Level IV unit in your field notebook as well as any interesting informa-
tion from the description of that unit. 
 
Note also, either on the back side of the map page or as a separate document are characteristics of each of 
these Level IV classifications. Look up the Potential Natural Vegetation for your area and record those in your 
notebook. These are indicator species and what we look for as representative of this ecological community. 
You will be looking for these indicator species while you are out in the field.

Part B: Tree and plant identification 

Having identified your ecological classification, now go out and look for the characteristic (indicator) vegeta-
tion – what are called ‘Potential Natural Vegetation’ in the ecological classification system. We will focus our 
plant identification on those species representing the ecological zone in which you live. Look for examples of 
those species listed in the ecological classification. Identify these plants as you encounter them. They should 
be common since they represent the environment of the region.
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Photograph the parts of the plant that help with identification. 

• If leaves are on the plant, photograph the leaves. Draw an individual leaf in your field book incorporating all 
of the details you think are important.

• If the leaves have fallen off, photograph the bark and the branching pattern of a twig to help with 
identification. Draw and identify the branching pattern in your field notebook.

• Are these characteristic species abundant as you walk along the trail or are they uncommon?

Part C: Bird and Herpetofaunal Observations 

As you go on your walk through the landscape pay attention to the presence and abundance of birds and 
potentially reptiles and amphibians. Walk quietly and slowly to create as little disturbance as possible.  

The birds:  Look up in trees and the sky as well as close to the ground. As you walk along, attempt to identify 
and count the birds you see. As a beginner, taking it  to the level of songbird, warbler, jay, crow, hawk, and so on 
is fine. Identify those species that you can. When you don’t know a species, use characteristics like body size 
and shape, and colour pattern to identify. For an unknown species, record as many identifying characteristics 
(colour of patches, where they are located, size (i.e., hummingbird size, sparrow size, crow size, eagle size, 
etc.). Record the number of each species seen, to the best of your ability. If possible photograph the bird or 
make a quick sketch in your field notebook showing the relevant features.  

Do not worry about seeing and identifying every bird. Bird identification is a learned skill and takes a long 
time to become proficient with a large number of species. Focus on the common and distinctive (easily 
recognized) birds that you see. 

While doing this look for more than just the birds themselves. Keep an eye out for nests, cavities in trees, 
feathers on the ground, carcasses, etc. You are looking for sign of birds, as well as the presence of the living 
animal. Record in your notebook any observed sign and approximate location. If you have a GPS, record the 
location using that. Record, and draw or photograph, nests, cavities, or feathers you may find.  

For those birds that you could not identify easily in the field, once back at home try to identify them  
from your memory of the bird, photographs if you managed to capture any, or notes and sketches you may 
have made. A field guide is valuable for this and they can be bought in second hand book stores for less than 
$5; the field guide is meant to be used in the field while still looking at the bird. If you do not have a field guide, 
try using one of the online resources to identify your bird(s)

The reptiles and amphibians:  

While on your walk keep an eye out for any reptiles you see (snakes, lizards, turtles). Also listen for any calling 
amphibians (frogs or toads). Record in your notes and observations or hearing of these animals.

Medium Scale Sampling

For our medium and fine scale sampling we will be using one location. You will need access to a patch of trees 
where you will be able to measure at least five trees. For the medium-scale sampling we will be establishing a 
fixed-radius plot, determining diameter at breast height (DBH) and height of the tree for a smaller sub-sample. 
We will also need to identify the tree species. The small-scale sampling will be completed in the same plot.
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Forest measurements: EFS exercise – Fixed radius plot surveying

Radius of plot =

Area of plot = 

Plot
Radius (ft)

Plot
Radius (m)

Assessed
Area (ft2)

Assessed
Area (m2) Where used

13.1 3.99 540 50
Forest regeneration plots, silvicultural 
surveys, high density stands

18.5 5.64 1,075 100 Young forest plots, understory surveys

26.2 7.98 2,160 200 Mature forest stand of medium density

37.0 11.28 4,300 400 Mature forest stands of low density

Part D: Fixed-Radius Sampling of Trees 

Walk a short way into the patch of trees and find a comfortable place to work with some trees around you. For 
purposes of this exercise and the need to calculate tree heights, establishing your plot on level ground will 
make tree height calculations easier. Establish a centre point of your plot. Often we drive a shovel into the 
ground and call that the centre of the plot. For our purposes, select a small tree or a shrub that you can identify 
as the centre point. Tie a piece of flagging tape to it or wrap a piece of masking tape on a branch to identify the 
plant you have selected as the centre. All radius measurements will be taken from this point.   

• Based on the visual density and use of your stand, determine an appropriate radius to be used in your plot 
from the table below. Selection of this radius determines the area of your plot.

• Measure out your radius. Stretch your tape out from the plot centre in various directions to determine the 
edge of your plot. As you walk out each distance, flag or put masking tape on each tree that is at the outer 
edge of the plot. If you do this in 5-8 directions you can then mark those trees that are along the outer edge 
of your plot. You will be assessing all of the trees within the plot, including these ones that represent the 
outer edge or circumference. 

• Standing back at the centre, count the number of trees in your plot and create a table in your field notebook 
similar to the one below. Provide a row in the table for each tree and number the rows. Note the table has a 
title; always include a descriptive title to a table or map or figure in your notebook so you know what it is of. 
Note also the radius used and the area of the plot (area is from the table above once you have chosen your 
radius).
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Tree Species DBH Slope angle (%) 
to top of tree

Slope angle (%) 
to base of tree

Slope angle (%) to 
eye level on tree

Distance from 
observer to tree

1

2

3

4

Etc.

• Prior to actually conducting the survey, draw a survey sketch in your notebook indicating the trees in your 
plot. Make sure your site sketch includes all the essential information as outlined earlier in the course.

• Collect data on each tree in your plot: 

 At each tree, collect the following information:
• Tree species (identify to the best of your ability).
• Diameter at breast height: Since you are unlikely to have a DBH tape, which is a specialty tool 

for this, using a tape measure, measure the circumference of the tree by wrapping the tape  
around the tree at breast height and recording the circumference of the tree. We present   
below how to convert from circumference to DBH. 

Typically for a forest plot we also use our clinometer to collect the data to calculate the height of each tree in 
the plot.  For the sake of this exercise, collect tree height data for only three trees. You can use for this any of: 
(1) the Suunto clinometer if you bought one; (2) the clinometer in your compass (if you have that type of com-
pass); (3) a clinometer app on your phone. You will use the clinometer to determine the:

• Slope angle to the top of the trees (in percent)
• Slope angle to the base of the tree (in percent)
• If on uneven ground, slope angle to your eye height on the tree (this is the slope angle of the 

ground itself and is necessary to calculate horizontal distance) 

Measure also the distance from where you are sighting on the tree to the tree itself. Record these in your data 
table.

Data Workup
These collected field data will require a bit of workup to be meaningful for describing the site. The data are to 
be worked up back at home, not in the field. 

Once back at home: 

1. Calculate density of trees in your plot:
     This is done by dividing the number of trees in your plot from the area of the plot. Using the  
     table above you can determine your area based on what size radius you used. Your density will  
     be expressed as trees per m2 or ft2. Write your estimated density on the data sheet.
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2. Convert tree circumference to DBH
     You recorded the circumference of the trees in your plot. To convert to diameter-at-breast  
     height (DBH) simply divide your recorded circumference by π (=3.14). For example, 
   If my circumference is 34 cm my DBH is 10.8 cm (that is, 34 cm ÷ 3.14 = 10.8 cm)
     Calculate the DBH for each of your measured trees and write these on the data sheet.

3. Calculate height of three trees
     Calculate the heights of your three measured trees as presented in the online module. As a     
     reminder, the calculation is:

Rise tree height=   ((% angle to top of tree)*(distance to tree)) 
          -------------------------------------------------------------------- 
       100

Note: Recall that this is only the height of the tree above the eye level of the observer. The observer must then 
add their own eye height from the ground to the calculated tree height to get the true height. 

If you measured your trees from upslope or downslope, the calculation is slightly more complicated. See the 
online module and recording of the live session if you need clarification on calculating tree-heights on non-level 
ground. 

Record your tree heights in the table on the data sheet.

Small Scale Sampling

Initial Observation

Using the same plot in which you did the fixed-radius plot for trees we will now examine smaller scale features 
of this same area. We will investigate the soils and vegetation.

Part E: Soil Texturing 

Near the centre of your plot, clear away the forest litter and humus of a small patch of ground to get down to 
the soil. Complete the following three tests on the soil to get a sense of what the dominant components are, 
whether they are sands, silts, or clays. 

• The graininess test: Rub the soil between your fingers. If sand is present, it will feel “grainy.”
• The moist cast test: Compress moist soil in your hand by squeezing it with your fist. If the soil holds togeth-

er, in a “cast,” toss it gently from hand to hand. The longer the cast holds together, the more clay is present. 
If you cannot form a cast or it falls apart quickly, there is little clay present.

• The worm test: Roll some moist soil between the palms of your hand and try to flatten it out into a “worm.” 
You likely did this with clay or putty as a young child, and we are doing the same thing now. The longer and 
thinner you can make the worm, the more clay it holds. If you cannot make a worm, there is little clay pres-
ent.

From these three simple tests, can you then use the soil texture flow chart (following page) to classify the soil 
type? What do you estimate your soil type to be for your sample? Record this on the data sheet.

1. Soil very dark colour; non-sticky; slippery and greasy;  
>30% organic matter       Organic Soil

2. Otherwise use flowchart below.
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These soil field tests are one way of identifying the soil texture. Another, more accurate though time consum-
ing way of doing it is “The Jar Test”. To do this, you will need to take a small sample of soil home with you. 
Place a few handfuls of soil into a plastic bag that you can seal and bring it home with you.
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The Jar Test
1. Once at home, place some of the collected soil from the field into a glass jar. Put enough in the jar to fill it 

to about 1/3 of the way to the top. Then almost fill the jar with water. Put a lid on the jar and shake vigor-
ously. Place on a table or shelf.

2. After 60 seconds of the sample sitting, use a marker to draw a line on the jar where material has settled out 
on the bottom. You want to mark the top of the material that has settled. These materials are your sands.

3. Now at two hours again mark the jar with a marker at the top of the material that has settled since making 
the first mark. These are your silts which have settled on top of the sands.

4. Now 24 hours after having put the soil into the water make a mark on the jar at the top of the accumulated 
material. That material which accumulated from the top of the silts to this new mark, are your clays. 

To determine the percentage of sand, silt, and clay (which is needed to determine soil composition from the 
soil triangle), we measure the total height from the bottom of the jar to the top mark you made, which is the 
upper level of the clays. That height is our total deposited soil. Now also measure the height from the bottom 
of the jar to the top of the sands; that is our height of sand. Then measure from the top of the sand to the top 
of the silt; that will be from your first line to your second line. This is the height of silt that has accumulated. 
Finally measure from the top of the silts to the top of the clays, this is the height from your second line to the 
third line. 

To calculate percentages of each of the sands, silts, and clays, we divide the height of each component by the 
total height of all of the material that has accumulated. For example if I had 16 millimeters of sand and my 
total height of all material accumulated was 32 millimeters, then my percentage of sand is: 

     16 mm / 32 mm * 100 = 50%.  

So my soil texture of this sample would be 50%. I then do the same thing for the silts, simply divide the height 
of the accumulated silt by the height of all of the accumulated material in the jar. And finally I do this for the 
clays as well. So then I have measured percentages of each of these components in the soil. I can then com-
pare those with the soil triangle two accurately classify my soil sample. Let’s assume my sample had 50% 
sand, 25% silts, and 25% clay. From the soil triangle, my soil would be a Sandy Clay Loam.

You should have two estimates for your soil sample 
now, one from the field with the three hand tests, 
and one from the Jar Test. Record each of these on 
the data sheet. How did your measured percentages 
using the water jar compare with your estimated per-
centages using the three hand tests?
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Part F: Vegetation and Ecosystem surveys
1. Quadrat plot (visual estimate of cover)
Within the fixed radius plot, lay out a quadra 
t here by pushing four stakes or twigs into the ground in a square approximately 1 meter by 1 meter and use 
the string to go from stake to stake and create a square shape enclosing the plot of ground. Now we’re going 
to do a quadrat sample for percent cover. You are not expected to identify the plants within the quadrat as they 
are likely to be very similar and difficult to identify, but hopefully you will have three or four species that at least 
look different. 
 
For each of these different-looking species, estimate the percent covered by that species of the square that 
you have created. If you are working in a group or with at least one other person, each observer is to do this by 
themselves and record their data in their field notebook. You can then compare with your colleague’s data to 
see how close you are in estimating cover. When we have differences of opinion based on these visual esti-
mates, we then discuss and negotiate with the others to try to come to estimates that we all can agree with. 
This means explaining to others why you think the cover is what you estimated. All observers have a chance 
to describe why they think the cover is what it is, then we try to find the common ground we can all agree to in 
terms of what the best cover estimates are. This process applies whenever we are estimating (areas, distanc-
es, number of geese in a huge flock, etc.) as we are all biased in our estimates and people are typically quite 
poor at estimating until they have had a lot of practice. Record these data on the data sheet.

2. Line-intercept transect (measured estimate of cover)
In addition to the quadrant, we will also do a line intercept 
transect. Here you will take your string and layout a straight 
line along a compass bearing. Try to select an area with over-
hanging vegetation, such as a forest or shrubby field, not just a 
level grassy yard. Record the compass bearing of the transect 
in your field notes. Lay out the line at least 10 meters long. 
Record the transect length in your field notebook. To begin the 
survey, start at one end of the line and walk slowly along the 
transect. We will include any plant more than 10 cm (3 inches) 
above the ground that crosses this line (this is why we want a 
forest or shrubby field, we are only interested in plants greater 
than grass height for this exercise). Where part of a plant - a 
leaf, a limb, a twig, a log – crosses the line, record the length 
of tape over which the plant lies or passes under (see figure 
below). For example, a pine branch may extend over 10 cm 
of the length of the transect. Record that in the data sheet for 
each plant species that crosses the line.

When you have completed the transect calculate the percent 
cover along that line. This is done by adding all of the individ-
ual measures of plants that crossed the line and dividing that 
by the total length of the line. Be sure you are using the same 
measurement system for both the transect length and the indi-
vidual measurements; either metric or imperial. You may have 
to convert units if you measure the transect length in metres 
and the plant crossing in centimetres.

Just before leaving your plot, go around and remove all survey 
stakes, flagging tape, masking tape, etc. Remove anything that 
you put in place. 
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Ecological Classification:
 Hierarchy of ecological classification of my location:
Level I:  __________________________________________________________________________________    
Level II: __________________________________________________________________________________    
Level III: _________________________________________________________________________________    
Level IV: _________________________________________________________________________________    
     

 Indicator plants (Potential Natural Vegetation) representing this environment: 

____________________________________________________________________________________________________________ 
 
____________________________________________________________________________________________________________
           
 
Fixed-radius plot survey of trees
Density of trees in plot: ________________________________ stems/m2   stems/ft2   (circle the unit you used)
Data table of tree DBH and height

Data Sheet
Amazon Career Choice Environmental Field Skills (Fall 2022)
Data Sheet for Week 6 Assignment - Terrestrial Sampling

Tree Species DBH Tree height (m)

1

2

3

4

5

Soils:
Estimated soil texture:
By hand test: _____________________________________________________________________________   
     
By jar test: _______________________________________________________________________________   
      
Vegetation
 Quadrat survey
 Size of quadrat (include units): ____________________________________________________   
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Plant name or number Cover (%) in quadrant

Plant name or number Cover (length in matric or 
imperial) along line Cover (%) along line

Estimates of plant cover in quadrant

Note: If you cannot identify the plant species, describe it (e.g., leafy moss; white flower, etc.)

 Line intercept survey
 Length of transect line (include units): _____________________________________________   
 
Estimates of plant cover along transect

Note: If you cannot identify the plant species, describe it (e.g., conifer branch; shrub, etc.)


