SAMPLE BIOSPHERE DATA SHEETS

1. ABIOTIC FACTORS: MICROCLIMATE DATA

	FACTORS
	GROUP 1
	GROUP 2
	GROUP 3
	GROUP 4
	AVERAGE

	air temperature (°F)
	
	
	
	
	

	barometric pressure (mb)
	
	
	
	
	

	humidity (%)
	
	
	
	
	

	light intensity (lux)
	
	
	
	
	

	rough estimate of cloud cover
	
	
	
	
	

	types of clouds present
	
	
	
	
	


X = missing or incorrect data
An ecosystem is an environment containing a community of interdependent plants and animals. Food chains link animals to the plants/animals they eat and the animals that eat them. Ecosystems can be small-scale, covering a small area, or large-scale, covering a large area. Ecosystems are made up of both non-living (abiotic) and living (biotic) factors. Abiotic factors are the elements of an ecosystem that are non-living but have an affect on the ecosystem. Water, temperature, relief, soil type, fire and nutrients are examples of abiotic factors. For our biosphere fieldwork we looked at a small ecosystem, including some of the climate variables that are abiotic factors in that ecosystem.
1. Add together the air temperature from each group and divide the total by 5. Record the average temperature in the far right column. Repeat with each of the factors except for cloud cover and types of clouds.
2. Abiotic factors are among those factors that can encourage the viability of an ecosystem or can act as limiting factors. Which factors limit a species’ productivity is not always easy to determine. It is true that you only have one set of climate data with which to work. Nonetheless, look at the average climate factors you added to the chart above. Do you believe that over time any of those factors could act as limiting factors in the ecosystem we studied?

Why or why not?

2. BIOTIC FACTORS: BIODIVERSITY COUNTS DATA
	tree
	tally
	order
	trophic level*

	GROUP 1
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	total:
	
	total:
	
	

	GROUP 2
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	total:
	
	total:
	
	

	GROUP 3
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	total:
	
	total:
	
	

	GROUP 4
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	total:
	
	total:
	
	

	# distinct trees:
	
	

	
	# individual organisms:
	# individual orders:
	# in each trophic level:

	
	
	
	___ P   ___ PC   ___ SC   ___ D


X = missing or incorrect data

*
P – producer

PC – primary consumer (herbivore)

SC – secondary consumer (carnivore)

D - detrivore

The idea of biodiversity encompasses several types of diversity – genetic diversity, population diversity, trophic diversity, habitat diversity and etc. However, biodiversity never refers to the number of individuals in a population but rather the observable variation among members of a population, or in a given habitat or ecosystem. If you have two jars of organisms the first of which has 500 individuals of the same order and the second of which has 25 individuals representing 25 different orders, the first would have no diversity, while the second would be extremely diverse.
1.
Add up the number of distinct trees in the table above and record the total in the bottom row.
2.
Add up the number of individual organisms in the table above and record the total in the bottom row.
3.
Add up the number of orders those organisms represent and record the total in the bottom row.
4.
Which set of data – number of individual organisms or number of individual orders – will always be the best indicator of biodiversity regardless of the numbers?
Why?
5.
Given your answer to question #4, determine whether the data seem to indicate a biologically diverse or non-diverse habitat and explain your reasoning.
6. In the table above, identify each order's trophic level and record the total for each trophic level in the bottom row.
7. Given the numbers for each trophic level, determine whether the data seem to indicate a biologically diverse or non-diverse habitat and explain your reasoning. 

8. The diversity of organisms and their distribution among the tropic levels can limit long-term production and survival of a habitat. Given your results for those two factors, do you believe that this habitat has the diversity necessary for long-term production and survival?

Why or why not?
3. BIOTIC and ABIOTIC FACTORS: LICHEN SURVEY AS A MEASURE OF AIR QUALITY DATA
	
	GROUP #1
	GROUP #2
	GROUP #3
	GROUP #4

	Tree species
	
	
	
	

	Trunk circumference (in) at 3 ft above ground
	
	
	
	

	INDICATOR LICHENS ON TRUNKS
	No. of each indicator lichen on trunk of each tree  (0, 1, 2, 3)

	nitrogen sensitive
	
	
	
	

	1. Usnea
	
	
	
	

	2. Evernia
	
	
	
	

	3. Hypogymnia
	
	
	
	

	intermediate
	
	
	
	

	4. Melanelixia
	
	
	
	

	5. Flavoparmelia
	
	
	
	

	6. Parmelia
	
	
	
	

	nitrogen loving
	
	
	
	

	7. Leafy Xanthoria
	
	
	
	

	8. Cushion Xanthoria
	
	
	
	

	9. Physcia
	
	
	
	

	How many other types of lichens?
	
	
	
	

	INDICATOR LICHENS ON TWIGS
	Indicator lichens on the twigs of each tree

(√ if present, 0 if not present)

Leave blank ONLY for trees where you couldn’t reach any twigs.

	nitrogen sensitive
	
	
	
	

	1. Usnea
	
	
	
	

	2. Evernia
	
	
	
	

	3. Hypogymnia
	
	
	
	

	intermediate
	
	
	
	

	4. Melanelixia
	
	
	
	

	5. Flavoparmelia
	
	
	
	

	6. Parmelia
	
	
	
	

	nitrogen loving
	
	
	
	

	7. Leafy Xanthoria
	
	
	
	

	8. Cushion Xanthoria
	
	
	
	

	9. Physcia
	
	
	
	

	How many other types of lichens?
	
	
	
	


X = missing or incorrect data

1.
How do the presence / absence of nitrogen sensitive and nitrogen loving lichens compare in the data you collected?
2.
How do the presence / absence of indicator lichens on trunks and twigs compare in the data you collected?
3.
Based on your data, what assumptions (if any) can you make about the presence / absence of pollutants containing nitrogen in the study area?
4.
In what way do lichen serve as both biotic and abiotic factors in an ecosystem?
4. BIOTIC FACTORS: ANALYZING ANIMAL PLOTS
	
	Method 1
presence
	Method 2
substrate
	Method 3
large objects
	Method 4
foliage
	Method 5
sweeps

	Total sample time spent per method
	
	
	
	
	

	COMMENTS
	

	Phylum Annelida total
	
	
	
	
	

	earthworm
	
	
	
	
	

	Order Acari total
	
	
	
	
	

	tick or mite
	
	
	
	
	

	Order Araneida total
	
	
	
	
	

	spider
	
	
	
	
	

	Class Malacostraca
Order Isopoda total
	
	
	
	
	

	pill bug, sow bug
	
	
	
	
	

	Class Diplopoda total
	
	
	
	
	

	millipede
	
	
	
	
	

	Orders Odonata & Ephemeroptera total
	
	
	
	
	

	damselfly or dragonfly, mayfly
	
	
	
	
	

	Order Hemiptera total
	
	
	
	
	

	water strider
	
	
	
	
	

	stinkbug
	
	
	
	
	

	other bugs (boatman, backswimmer)
	
	
	
	
	

	Order Neuroptera total
	
	
	
	
	

	lacewing
	
	
	
	
	

	ant lion, doodlebug
	
	
	
	
	

	Order Lepidoptera total
	
	
	
	
	

	swallowtail
	
	
	
	
	

	monarch
	
	
	
	
	

	skipper
	
	
	
	
	

	other butterfly:
	
	
	
	
	

	hornworm, sphinx moth
	
	
	
	
	

	other moth:
	
	
	
	
	

	banded wooly bear
	
	
	
	
	

	eastern tent caterpillar
	
	
	
	
	

	bagworm moth
	
	
	
	
	

	other caterpillar: 
	
	
	
	
	

	other caterpillar:
	
	
	
	
	

	Order Diptera total
	
	
	
	
	

	crane fly
	
	
	
	
	

	mosquito
	
	
	
	
	

	goldenrod gall fly
	
	
	
	
	

	leaf miner fly
	
	
	
	
	

	other fly: 
	
	
	
	
	

	other fly: 
	
	
	
	
	

	Order Hymenoptera total
	
	
	
	
	

	ant
	
	
	
	
	

	wasp or hornet
	
	
	
	
	

	honeybee & bumblebee
	
	
	
	
	

	other bee:
	
	
	
	
	

	Phylum Mollusca total
	
	
	
	
	

	snail:
	
	
	
	
	

	slug:
	
	
	
	
	

	Class Aves total
	
	
	
	
	

	bird: 
	
	
	
	
	

	bird:
	
	
	
	
	

	Total for number of individual animals
	
	
	
	
	

	Total for number of species
	
	
	
	
	


X = missing or incorrect data

1. For each taxon (group of organisms), add up the total number of that group seen and by which methods.
2. On the bottom row of the table, note the number of kinds / species of organisms by each method used.

3. Footprints, droppings, songs, etc. indicating presence of birds, mammals or other vertebrates:

4. Describe your 40’ x 40’ sampling area, including any logs or other items, any vegetation and etc:

5. Which taxa had the highest number of individuals?

6. Which taxa were found by the most methods?

7. Which taxa were the densest (number / square foot)? (Remember your areas were 40 ft by 40 ft.)
5. BIOTIC FACTORS: BOTANICAL FIELD SAMPLING
	Group
	1
	2
	3
	4

	Total Area
	4 ft2
	4 ft2
	4 ft2
	4 ft2

	Comments
	

	KINGDOM FUNGI total
	
	
	
	

	morels’ mushroom
	
	
	
	

	other fungi:
	
	
	
	

	KINGDOM PLANTAE
Division Bryophyta total
	
	
	
	

	moss
	
	
	
	

	other:
	
	
	
	

	Division Pteridophyta total
	
	
	
	

	fern
	
	
	
	

	other:
	
	
	
	

	Class Magnoliopsida
Order Fabales total
	
	
	
	

	bluebonnet
	
	
	
	

	fuzzy bean and trailing wild bean
	
	
	
	

	prairie acacia
	
	
	
	

	Eve’s necklace
	
	
	
	

	clover
	
	
	
	

	other:
	
	
	
	

	Orders Sapindales & Rhamnales total
	
	
	
	

	poison ivy seedling
	
	
	
	

	pepper vine
	
	
	
	

	sumac
	
	
	
	

	redroot
	
	
	
	

	Texas Hercules’ club
	
	
	
	

	Carolina buckthorn
	
	
	
	

	box elders
	
	
	
	

	soapberry
	
	
	
	

	bluewood
	
	
	
	

	rattan vine
	
	
	
	

	virginia creeper
	
	
	
	

	wild grape seedling
	
	
	
	

	lote bush
	
	
	
	

	other:
	
	
	
	

	Order Myrtales total
	
	
	
	

	pink lady
	
	
	
	

	primrose
	
	
	
	

	other:
	
	
	
	

	Order Scrophulariales total
	
	
	
	

	Indian paintbrush
	
	
	
	

	foxglove
	
	
	
	

	swamp privet
	
	
	
	

	wild petunia
	
	
	
	

	trumpet creeper
	
	
	
	

	other:
	
	
	
	

	Order Asterales total
	
	
	
	

	sunflower
	
	
	
	

	black eyed susan
	
	
	
	

	yarrow
	
	
	
	

	compass plant
	
	
	
	

	daisy
	
	
	
	

	aster
	
	
	
	

	heath
	
	
	
	

	golden tickseed
	
	
	
	

	upright prairie coneflower
	
	
	
	

	fire wheel
	
	
	
	

	blanket flower
	
	
	
	

	ragweed
	
	
	
	

	other: 
	
	
	
	

	other: 
	
	
	
	

	other: 
	
	
	
	

	Bare Ground
	
	
	
	

	Total Percent Cover (may be more than 100%)
	
	
	
	

	Total Number of Classes / Orders
	
	
	
	

	ACFOR Designation
	
	
	
	


X = missing or incorrect data

Species abundance monitoring takes place at specified sample points using a square grid called a quadrat. Typically, a quadrat is a grid of ten squares by ten squares allowing easy approximation of percent coverage.
1. For each plant species observed within the quadrat, the percent cover (number of squares) should be recorded in the table above.
2. Add all percent covers to determine Total Percent Cover for each group. Record in table.
3. Count the Total Number of Classes / Orders examined by each group. Record in table.
4. Using the ACFOR Scale and the total percent covers, record the correct ACFOR designation for each group in the table.
The ACFOR Scale for Measuring Species Abundance

A = ABUNDANT (species present in 30% or more of quadrant squares)

C = COMMON (species present in 20-29% of quadrant squares)

F = FREQUENT (species present in 10-19% of quadrant squares)

O = OCCASIONAL (species present in 5-9% of quadrant squares)

R = RARE (species present in 1-4% of quadrant squares)
5. Using data from all groups, which taxa (group of organisms) were found in the most squares?
6. Which taxa were the densest (percent cover per square foot)?
7. Using data from all groups, what conclusions can you make about the biodiversity of the study area?
Any ideas on why that would be so?

6. BIOTIC FACTORS: RANDOM PAIRS TREE ANALYSIS DATA

	Location: 
	Date: 

	Group
	Tree 1
	Tree 2
	Distance Between
(feet)

	
	Species
	DBH
(inches)
	Species
	DBH
(inches)
	

	1
	
	
	
	
	

	1
	
	
	
	
	

	1
	
	
	
	
	

	1
	
	
	
	
	

	1
	
	
	
	
	

	1
	
	
	
	
	

	1
	
	
	
	
	

	1
	
	
	
	
	

	1
	
	
	
	
	

	1
	
	
	
	
	

	2
	
	
	
	
	

	2
	
	
	
	
	

	2
	
	
	
	
	

	2
	
	
	
	
	

	2
	
	
	
	
	

	2
	
	
	
	
	


	2
	
	
	
	
	

	2
	
	
	
	
	

	2
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	3
	
	
	
	
	

	3
	
	
	
	
	

	3
	
	
	
	
	

	3
	
	
	
	
	

	3
	
	
	
	
	

	3
	
	
	
	
	

	3
	
	
	
	
	

	3
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	4
	
	
	
	
	

	4
	
	
	
	
	

	4
	
	
	
	
	

	4
	
	
	
	
	

	4
	
	
	
	
	

	4
	
	
	
	
	

	4
	
	
	
	
	

	4
	
	
	
	
	

	4
	
	
	
	
	

	
	TOTAL1: 

	
	Average Distance (D)2: 


X = missing or incorrect data

1 Add the numbers in the Distance Between column and write the number in the TOTAL cell. That’s the total distance between trees.

2 Divide the total distance between trees by 10 (assuming you completed 10 pairs) and write the number in the Average Distance cell. That’s the average distance between trees (D).
You will use the data in the table above to complete the table on the following page. First, though, you need to calculate the information for the 2nd table using the data in the 1st table. Here’s how you do it.

	2nd Table Column Heading
	What You Need To Do

	# Trees
	This is the number of each type of tree. If both trees in all 10 pairs were hickory, then you write 20 in the column for hickory and zero for all other types.

	% Trees
	Add up the total number for each type of tree and the total for all trees.

	
	Divide the total number for each type by the total number for all trees. 

	
	So 7 hickory trees divided by 20 trees = 0.35

That means hickory trees make up 35% of the trees.

	
	Calculate the % Trees for every type of tree you found.

	Avg DBH
	Add all the DBH measurements for hickory trees in the table above to find the total DBH for hickory trees.

	
	Divide the total DBH for hickory trees by the number of hickory trees you measured.

	
	Calculate that same number for each type of tree you found.

	Avg Distance
	Add all the Avg Distance measurements for hickory trees in the table above to find the total Avg Distance for hickory trees.

	
	Divide the total Avg Distance for hickory trees by the number of hickory trees you measured.

	
	Calculate that same number for each type of tree you found.


	Species
	# of Trees
	% of Trees
	Avg DBH
	Avg Distance

	COMMENTS
	

	Anacacho, Orchid tree 
	
	
	
	

	Anaqua, Sandpaper tree 
	
	
	
	

	Arizona Cypress 
	
	
	
	

	Ashe Juniper 
	
	
	
	

	Bois D’Arc
	
	
	
	

	Bur Oak 
	
	
	
	

	Carolina Buckthorn 
	
	
	
	

	Cedar--Eastern Red
	
	
	
	

	Cherry--Laurel
	
	
	
	

	Chinquapin Oak 
	
	
	
	

	Condalia, Brazil Tree, Bluewood Condalia 
	
	
	
	

	Crabapple, Texas 
	
	
	
	

	Crepe Myrtle 
	
	
	
	

	Deodar Cedar 
	
	
	
	

	Desert Willow 
	
	
	
	

	Elm
	
	
	
	

	Escarpment Black Cherry 
	
	
	
	

	Eve's Necklace 
	
	
	
	

	Goldenball Lead Tree
	
	
	
	

	Hackberry 
	
	
	
	

	Hickory--Black
	
	
	
	

	Hickory--Water
	
	
	
	

	Honey Locust
	
	
	
	

	Honey Mesquite
	
	
	
	

	Huckleberry
	
	
	
	

	Huisache 
	
	
	
	

	Kidneywood 
	
	
	
	

	Lacy Oak
	
	
	
	

	Live Oak
	
	
	
	

	Loquat 
	
	
	
	

	Mesquite
	
	
	
	

	Mexican Buckeye
	
	
	
	

	Mountain Laurel
	
	
	
	

	Mulberry--Red
	
	
	
	

	Pawpaw
	
	
	
	

	Pecan
	
	
	
	

	Plum. Mexican 
	
	
	
	

	Oak--Blackjack
	
	
	
	

	Oak--Post
	
	
	
	

	Oak--Shumard
	
	
	
	

	Oak--Water
	
	
	
	

	Oak--White
	
	
	
	

	Red Oak
	
	
	
	

	Redbud
	
	
	
	

	Retama, Paloverde 
	
	
	
	

	Rusty Blackhaw
	
	
	
	

	Silk-tassle 
	
	
	
	

	Spiny Hackberry 
	
	
	
	

	Sumac
	
	
	
	

	Sycamore, Mexican 
	
	
	
	

	Sycamore, Texas 
	
	
	
	

	Texas Ash, Green Ash
	
	
	
	

	Texas Persimmon
	
	
	
	

	Texas Pistache 
	
	
	
	

	Texas Smoke Tree
	
	
	
	

	Vitex, Chaste Tree, False Hemp Tree, Lavender Tree 
	
	
	
	

	Walnut—Black
	
	
	
	

	Wafer Ash, Hop tree 
	
	
	
	

	Western Soapberry 
	
	
	
	

	Wild Olive
	
	
	
	

	Willow--Black
	
	
	
	

	Yaupon Holly
	
	
	
	

	Other
	
	
	
	

	Other
	
	
	
	

	Other
	
	
	
	

	Other
	
	
	
	

	Other
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