Ecological Field Study
Purpose: 
In order to determine the reason for the death of many trees in the wooded area on the Butler campus, students will be assigned a quadrat of land to study.  A quadrat is a small section of a larger area.  Data from all groups will be combined in order to gain a more comprehensive view of the entire ecosystem.
Procedure:  
BEFORE YOU BEGIN, READ THROUGH EACH OF THE STUDIES 



THAT ARE TO BE COMPLETED AS A GROUP.  THEN, DEVELOP A 



PLAN FOR COMPLETING THE STUDY IN THE TIME ALLOTED.



Locate the quadrant of land that your group has been assigned and 



complete the following observational studies.  All data will be 



recorded in the data section!

Plan for Completing the Study in the Time Allowed:
I. General Observations /Description of Plot

Describe your plot and its location using as many adjectives as possible. Imagine that you are describing this location to someone who cannot be here, but needs to understand exactly what the location is like.  Use all (or most!) of your senses to do this.  Consider the location relative to other landmarks nearby.  This should be written in paragraph form.  
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
II. Determining Abiotic Factors
IMPORTANT notes!  

· The Envirometer is a delicate instrument.  Protect it well.  If it is damaged while in your possession, you will be charged a fine so that we may repair or replace it.

a. Temperature – Use the Envirometer with the thermocouple attachment to take a temperature reading (in °C) for the air and ground.  Use a soil thermometer to take a temperature reading (in °C) for the soil.
b. Soil Moisture – Dig a small hole and describe the moisture content of the soil
c. Soil pH – Use the soil meter to determine pH.  Read the directions carefully.
d. Soil Type – Use a trowel to dig a small sample of soil and feel the texture (yes, with your hands!).  Decide if the general soil type seems to be … sandy, silt, clay or loam (which is a mixture of all 3).

e. Weather Conditions – Use general descriptive terms.
f. Wind Speed – Use the Envirometer to take a wind speed measurement in mph. 
g. Relative Humidity – Use the Envirometer to take a relative humidity measurement in %RH.
h. Light Intensity – Use the Envirometer to measure the light intensity in lux.
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III. Analyzing Plant Communities
a. Complete a Study of the Trees:

i. Use the Tree-Finder OR the “Leaf-Snap” app to identify each specie of tree (make sure that you are looking at leaves from the tree, rather than leaves from vines growing on the tree – especially hairy vines!)  You may have to pick up leaves that have fallen on the ground next to the tree if the living leaves are too far up.

ii. Draw a detailed picture of a leaf from each species of tree.

iii. Use the caliper to measure the diameter of the tree.
iv. Complete the “Study of Trees” chart.

b. Abundance of Plant Types
For our sampling purposes, we will categorize plants into 3 types:

1. Trees (woody with 1 stem ; 0.5m and taller)

*Note – Tree saplings may appear to be shrubs due to height.  However, they should be recorded as trees, due to the presence of only one woody stem.

2. Shrubs (low, woody plants with 2 or more stems protruding from the ground; 0.5 m to 3m tall)

3. Herbaceous (non-woody green plants; 0.1m to 1.0m tall)

i. Count the number of each type of plant in your plot and record.

ii. Determine the abundance of each plant type as a percentage of the total number of all types.

Ex. 20 trees/200 total plants = 10% trees

iii. Complete chart

c. Ground Cover

Record the following information in the chart:

i. Type of ground cover (leaves, pine needles, moss, bare soil); of more than one type of ground cover is present, estimate the percentage of each type.

ii. State of decay (Advanced – only small pieces remain; Moderate; or Early – mostly large pieces)

iii. Odor (Bitter, sweet, sour, acrid, foul)

Study of Trees:
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	Common Name
	Scientific/Latin Name
	# of individuals in plot
	Diameter of each specimen
	Location of specimens

(canopy, understory, ground)
	Health of specimens (living, dying, or dead)
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Leaf Drawings:  (Be sure to identify specie of each!)
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IV. Analyzing Animal Communities
Record the following information in the chart:

a. Animals Present

Record the common names of any animals found within your plot.  SEARCH the plot for animal life (dig in the soil, look at tree bark and under leaves, watch the skies, etc.)  Remember, animals include insects, worms and other invertebrates!  Use a magnifying lens if you need to in order to see the animal clearly.  If you do not know the common name, draw a detailed picture instead.  Count or estimate the number of that animal present.

b. Animal Evidence

Record any evidence of animal life in the area and hypothesize about the animal that most likely left that evidence.  Look for things such as nests, webs, excrement, eaten plants, etc.
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Analysis:
Answer the following questions in COMPLETE sentences.  USE YOUR DATA to support your answers.
1. Describe a NICHE you could observe and/or infer in your plot.  Begin with the definition of niche, identify the organism, and then thoroughly explain the details of the niche.

2. What species/community interactions did you observe, or can you infer would occur based on the organisms present?  Cite at least 3 specific examples.  Make sure you identify the type of interaction and give a detailed description!

3. Draw one food chain that is present in your plot.  It should include at least 3 tropic levels (they should be labeled). Don’t forget arrows! What do the arrows represent?
4. How did the patterns of distribution of plants and animals relate to the abiotic factors of the area?  (Ex. the ants were in the shade because…).  MAKE CONNECTIONS!

5. What impact could the proximity of the school (or other man-made structures such as the road) have on the abiotic conditions and on the flora and fauna of your plot?
Conclusion:

Consider the data from ALL groups on abiotic factors and the health of tree populations to answer the purpose question – Why are so many trees dying in the Butler woods?
Grading Rubric:

	Component
	Point Value
	Points Earned

	Description of Plot
	5
	

	Abiotic Factors
	10
	

	Plant Communities

· Study of Trees / Drawings (9)

· Abundance (3)

· Ground cover (2)
	14
	

	Animal Communities
	6
	

	Analysis (5 questions @ 4pts. each)
	20
	

	Conclusion 
	5
	

	TOTAL
	60
	


