PAGE  
5
Geography 204 


Lab #7: Designing a Simple Biological Community (30 points)


Your group is responsible for designing a simple biological community.  You are provided certain abiotic environmental conditions in terms of minimum light (shortest period of light during the year), minimum and maximum temperatures during the course of the year, minimum and maximum annual precipitation, and total nitrogen availability for a given area. Groups are expected to maximize species diversity within your community. Groups will be marked down for not achieving maximum diversity within the confines of their environment!
Determine the following: 


a) the species that can exist in your community


b) number of individuals (population) of each species in your community


c) calculate the total biomass for each species, and calculate the total biomass for 

each trophic level


d) draw a simple representation of your community’s food web

e) identify and discuss the significance of any “keystone” species in your community


f) describe the role of decomposers and detritivores in your community

Producers are susceptible to narrow tolerances of: light availability, minimum and maximum temperature as well as minimum and maximum annual precipitation.  Total plant use of nitrogen cannot exceed nitrogen availability in your area. In addition to this basic supply of nutrients, add 1 unit of nitrogen for every 150 units of (D) decomposer/detritivore biomass in your community.  Consumers are constrained by temperature conditions as well as biomass requirements and source requirements (i.e. they are adapted to consuming certain food sources).  

Remember biomass consumption from a specific trophic level cannot exceed that level’s production!  Decomposers/detritivores can subsist on producer production in addition to primary consumers (think of them as subsisting on discarded leftovers-leaves, twigs, fruit and seeds).  In addition, for every 50 units of consumer biomass 1 decomposer/detritivore can be supported.  These are subsisting off of consumer excrement.  This relationship with consumer biomass should NOT be treated as consumption from that species’ trophic level!  Assume biomass production is on an annual basis and that during this time there is a stable and constant regeneration that would be recorded in the following year.

Group______________________

A) Choose the potential species for your community from the list on p. 5 of the lab. The selected species must be able to survive within the tolerances of your assigned environment.  Make sure to maximize diversity! (2 points)
B) Indicate the population (total number of individuals) for each species in your community. (2 points)
C) Indicate the total biomass in each trophic level in your community. (5 points)
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D) Draw out and label the Food Web for your community. The food wed should be ordered by trophic level, and show feeding relationships and energy flows. Include not only the species, but also the biomass total for each species in your community. (6 points)
E) Select the most promising candidate for a “keystone” species.  This is essentially a hypothesis. Describe this species niche in the community and the species that are dependent on it.  To test the hypothesis that this is a “keystone” species, remove this species from your community.  Now recalculate the biomass for each species for each trophic level with the “keystone” species removed (and total). (6 points)
F) Besides cyclying nutrients, decomposers and detritivores play a crucial role in most communities. Explain how decomposers and detritivores have supported other trophic levels in your community.  Is their biomass significant? (3 points)
G) Prepare a brief presentation in PowerPoint format (1 to 5 slides, no more than 5!). In your presentation address the three following items below. Your group will have NO MORE than 6 minutes to present to the class! (6 points)
1) What climate and biome do your environmental and species characteristics best fit?
2) Present a diagram of your food web, identify the biomass and population characteristics of your community. Identify any notable interspecific relationships.
3) Clarify whether or not you have a “keystone” species. Describe briefly the basis of your determination.

	Biomass Production
	Species (type)
	Food

Source
	Biomass Req.
	Min.

Light
	Temp.

Min.
	Temp. Max
	Minimum

Annual 

Precip.
	Maximum Annual

Precip.
	N exp.

	4
	Worm (D)
	P,1,2,3
	*
	
	-20
	96
	
	
	

	4
	Woodlouse (D)
	P,1,2,3
	*
	
	-10
	90
	
	
	

	5
	Tenebrionid Beetle (D)
	P
	*
	
	26
	100
	
	
	

	6
	Beetle (D)
	P,1,2,3
	*
	
	10
	100
	
	
	

	6
	Short Grass (P)
	
	NA
	6
	-10
	100
	8"
	25"
	.1

	6
	Poppy (P)
	
	NA
	10
	24
	100
	15"
	30"
	.3

	20
	Thistle (P)
	
	NA
	8
	10
	90
	16"
	30"
	.4

	16
	Tall Grass (P)
	
	NA
	9
	22
	95
	28"
	86"
	.2

	40
	Wild Rose (P)
	
	NA
	12
	20
	90
	30"
	95"
	2

	50
	Bromeliad (P) a  g
	
	NA
	14 
	55
	95
	55"
	100"
	.5

	60
	Wood Fern (P) a
	
	NA
	8 
	32
	90
	41"
	90"
	1

	30
	Licorice Fern (P) a
	
	NA
	8
	35
	90
	33"
	90"
	.5

	80
	Sagebrush (P)
	
	NA
	12
	-15
	100
	10"
	22"
	1

	120
	Red-osier Dogwood
	
	NA
	8
	10
	90
	30"
	55"
	3

	200
	Aloe Tree (P)
	
	NA
	13
	24
	100
	6"
	15"
	3

	320
	Juniper Tree (P)
	
	NA
	6
	-1
	100
	12"
	25"
	4

	1400
	Fig Tree (P)
	
	NA
	14
	45
	95
	40"
	95"
	8

	1500
	Alder Tree (P) j
	
	NA
	6
	12
	85
	30"
	70"
	2

	1800
	White Pine Tree (P)
	
	NA
	6
	-15
	92
	24"
	48"
	8

	2000
	Willow Tree (P)
	
	NA
	8
	20
	85
	32"
	75"
	12

	2400
	Mahogany Tree (P)
	
	NA
	14
	55
	90
	45"
	98"
	36

	2600
	Oak Tree (P)
	
	NA
	9
	26
	100
	18"
	40"
	40

	4
	Rose Leafhopper (1)
	P k 
	8
	
	10
	92
	
	
	

	6
	Moth (1) 
	P g h
	10
	
	32
	95
	
	
	

	7
	Hawk Moth (1)
	P i
	12
	
	10
	100
	
	
	

	8
	Grasshopper (1)
	P b
	14
	
	-5
	100
	
	
	

	15
	Centipede (2)
	D,1 c
	30
	
	24
	100
	
	
	

	12
	Wolf Spider (2)
	D,1 c
	24
	
	-5
	90
	
	
	

	40
	Lizard (2)
	D,1 c 2 f
	100
	
	25
	100
	
	
	

	40
	Field Mouse (2)
	P l, D, 1 l 
	150
	
	-5
	100
	
	
	

	240
	Rabbit (1)
	P e
	850
	
	-5
	100
	
	
	

	200
	Squirrel (1)
	P a
	800
	
	-15
	95
	
	
	

	2000
	Antelope (1)
	P b
	5800
	
	4
	100
	
	
	

	2600
	Deer (1)
	P
	7000
	
	4
	90
	
	
	

	400
	Raccoon (1)
	P, D
	1500
	
	16
	90
	
	
	

	500
	Bobcat (2)
	1
	2500
	
	-15
	100
	
	
	

	1000
	Lion (2)
	1
	5000
	NA
	25
	99
	
	
	

	4500
	Bear (3)
	D, 1, 2 d
	15000
	NA
	-10
	90
	
	
	


P-producer

1-primary consumer

2-secondary consumer

3-tertiary consumer

D-decomposer or detritivore

* assume each decomposer or detritivore requires 100 units of producer biomass or 50 units of consumer biomass.

See next page for explanation of column headings and footnotes to species and species food source.
Biomass Production – the amount of biomass produced by one individual of that species

Species – common name and trophic level

Food Source – trophic level or levels that the species feeds on

Biomass Requirement – amount of biomass necessary to sustain one individual of the species

Minimum Light – minimum light required for this species to exist (values in the environment below this will kill the species)
Maximum Light – maximum light tolerated by this species (values in the environment above this will kill the species)

Minimum Annual Precipitation – minimum amount of precipitation required for this species to exist (values in the environment below this will kill the species)

Maximum Annual Precipitation – maximum amount of precipitation required for this species to exist (values in the environment above this will kill the species)

Nitrogen Expenditure – the amount of used by one individual of that species

a must be in association with at least one tree species (at least 5 individuals from this tree species).

b can only eat grass, poppy, rose or thistle
c can only eat beetles, woodlice, leafhoppers and grasshoppers

d cannot eat lions

e cannot eat trees

f can only eat centipedes and spiders

g must be in association with bromeliad and moth
h can only eat bromeliads

i must be association with wild rose and/or sagebrush and/or  thistle

j for every 2 Alder Trees, add 1 unit of nitrogen to your environment

k can only eat rose, sage,  thistle or dogwood
l can only eat poppy, rose, sage, thistle or dogwood; leafhopper, grasshopper or any decomposer

Remember:

Species light requirements must be equal to or lower than minimum light level of the environment.

Species temperature minimum must be equal to or lower than minimum temperature of the environment.

Species temperature maximum must be equal to or higher than maximum temperature of the environment.

Species minimum precipitation must be equal to or lower than the annual precipitation of the environment.

Species maximum precipitation must be equal to or higher than annual precipitation.

