Biol 226 – Ch.54 (Nov.20 + 22)

Community Ecology:
What is a community?
· Assemblage of species living in an area that can potentially interact
· New emergent properties = predation, species richness, species diversity, succession, patterns of diversity.

Community ecology? = the study of interactions between pops.
· How the interactions affect the community composition
· Biodiversity crisis? = is THE question of community ecology = species richness + diversity, etc.
· The fact that we might be losing species on earth (we’ve had 5 big extinctions and spoken about 2, but we might have a 6th one now…)
· Species go extinct but they’re embedded within communities (affect other interactions within the community).

Populations interactions = they can be defined mechanistically (based on interactions between indivs. Of each pop, i.e. lions eat zebras, good for lion, bad for zebra…). Want to know the effect on one population.
· Competition (-/-)
· Predation/Parasitism (+/-)
· Mutualism (+/+)

Ex) name that interaction: elk/wolf = -/+
· The effect of wolf on elk = -
· The effect of elk on wolf= +
Ex) Lion/Hyena = -/-
· competition
Ex) Honeybee/flower: +/+
· mutualism = feeding and pollination
Ex) Monarchs/Viceroys: -/+
· Batesian mimicry (mutualism) = the viceroys mimic the monarchs because they’re bad tasting so predators will avoid them too.
· Monarchs are declining, so if predators eat viceroys, they’re tasty so they’ll eat the monarchs too! The effect of viceroy on monarchs!
Ex) Cuckoo bee/yellow jacket wasp = +/+
· Mullerian mimicry = mutualism. Recording
Ex) Humans/wolves: -/-
· Now it’s 0/-, wolves kill some farmers’ animals.
CQ: Ex) Humans/Cows: +/+ (population level)
· If I extinguish this species, how does the other population respond?
· If terms of species conservation, we eat meat and depend on it, so we will try to not make them extinct! At the individual level, it would be +/- (mechanistic approach).

Competition: -/-
· Mechan. Def.: Use of a resource by 1 pop. That reduces its availability to other pops. 
· Resource: something that is imp for the fitness of indivs. Or viability of pop. + is depletable.
· Name of resources: water, food, nest sits, light (condition for humans), space, oxygen, nutrients…
· Is temperature a resource? = can you deplete temp. or reduce the availability? = it’s a condition (imp, but not depletable), so no. 
· Other conditions? = humidity, day length, salinity…
· Resource and a condition? = sunlight
· Put 2 species of paramecium separately and they grow, but together, one species will always decline
· The competitive exclusion principle = no 2 species can coexist on the same limiting resource. OR no 2 species can coexist in the same ecological niche.
· Ecological niche = how a species uses the biotic and abiotic resources in the environment.
· Role in the community, what do they do – they’re decomposers, etc.
· Evidence of competition:
· A. ricordii – why so high up in trees? = vertical zonation in light, predation…resource partitioning – weakest source of evidence. Try to remove a few species and see if the other ones move…Fig.52.4
· Stronger evidence = character displacement = beak size in finches, so in allopatric species, they’re about the same but in sympatric species, they differ a bit. Due to a evolutionary response. 
· Best evidence = exp. On barnacles. They compete for space because one species pries them off and replaces the space. It’s a fundamental niche when species don’t move. Fig. 54.3
· Invasive species as evidence of competition:
· Round goby = most abundant fish in the st-laurence river.

RQ: Resource partitioning would be most likely to occur between:
· Sympatric pop of species with similar ecological niches. 

Predation: +/-
· Predator vs. parasitism?
· Consumes & Kill an individual prey (predator)
· Parasite = consumes but doesn’t kill prey
· Herbivores: the bird because they eat seeds and they’re individuals = predators of plants, removing individuals out of the population. 
· Parasite of plants = browsers and grazers, not pulling from the root! Just the top.
· Do predators decrease the density of prey pop? (what we want to know, not mechans.)
· Sometimes = lions probably reduce zebra pop, but if we removed lions, the zebra pop would increase
· Exotic predators have devastating effects on prey.
· Know from biological control…recording

Does predator removal increase pop. Of terrestrial vertebrate prey?
· If low…Recording.

Should we cull predators to increase prey pop?
· Caribou and wolf = open up habitat from industrialization and moose move and they’re easy targets for wolves so they’re pop. Increases. 
· Cod and seals = are seals inhibiting cod pop. From coming back?
· Fact: seals eat some cod
· Will a cull of seals increase cod? = ecological Q. Recording.
· Seals

Other predators +
Competitors of 
cod	+		Cod + -


Prey

Mutualism: +/+
· Symbiosis vs. mutualism? 
· symbiosis is they live together
· mutualism = they don’t live together, hardest to study.
· Ex of Mutual interactions = mycorrhizae (plants and fungi), pollination (honeybee and plants), eukaryotic cells (humans), seed dispersal (primates), intestinal bacteria in cows, etc.

How do these interactions affect community structure? 
· Species diversity: emerges as 2 components 
· Shannon index = species richness and relative abundance 
· Won’t ask to calculate the Shannon index.
· 2 communities = equal abundance = even-ness among all 4
· Forest 1 has more diversity.

	Species #
	Comm. 1
	2
	3
	4

	1
	10
	100
	100
	5

	2
	10
	1
	100
	5

	3
	-
	-
	100
	5

	4
	-
	-
	1
	5

	5
	-
	-
	1
	5



Rank in terms of: S, relative abundance & species diversity 
S: 3=4>2=1
Evenness: 4=1>3>2
Species diversity: 4>3>1>2

Nov.22

Uncertainty and the Shannon Diversity index:
· Higher the species diversity, the less certain we are at predicting what the indivs. Species will be and vice versa.
· The second column of a RQ, because of that 1 in species #5, makes it less certain than community 1.

Community structure is determined by feeding relationships:
· Primary to Quaternary Consumers (Fig.54.14)
· We have a terrestrial and marine food chain (5 levels) – trophic levels

Problems with food chain concept?
· Trophic position of a species is not fixed and species feed at more than one trophic level, we might be vegetarians, vegans, carnivores and herbivores (food web concept!)

Trophic level of smallmouth bass?
· Recording
· Stable isotopes?

Fig. 54.15 – food web
· Humans have 3 prey = elephant seal, sperm whale and baleen whales
· So the carnivorous plankton are 3.25 because they eat copepods = 2 and krill= 2.5 and we average it out

Community structure in time
· Picture of the tree in 1890 and 1970, why do they look different? = Yosemite 
· They have fires and they have less little trees in 1890 because those trees have protection against fires and there’s more trees in 1970, which shows that there were fewer fires.
· Succession = keep putting out the fires and you get….
· Directional and continuous patterns of colonization & extinction at a site
· Ex) animal dies in the forest and introduce it to decomposers, you’ll get a different species of decomposers over time = succession in animals
· Change in resources and microclimates
· Change in life history of species (r- vs. k-selected)
· K = late offspring and big selection = recording

Old-field succession:
· Stop cutting your grass and annual plants (weeds) will take over, but they don’t last long (pioneer plants) and then the perennial plants and grasses take over because they out last the annual plants (competing for sunlight)
· If you wait long enough and don’t cut them, the shrubs start to come out and they have a advantage over the perennials.
· Softwoods out compete the shrub, block the sunlight = they create their own conditions for their own demise because maple trees don’t need sunlight = hardwood trees!
· If disturbance hits the middle of this succession and then the whole thing starts again.

Balance of nature vs. flux of nature




Disturbance is infrequent 		




Disturbance is frequent

· Recording

· Always disturbed by cutting everyday! = your backyard
· If you want to increase your species richness, maybe have less frequent disturbance.
· Deer and moose don’t like constant forest, they like successional stages!
· Implications of park management = Yellowstone and they put fire to the forest so they could get some more succession but minimally (not too big)

The power of the flux of nature: jungle regeneration:
· A tree fell in the jungle and this shows the regrowth of the forest
· Because the tree fell, now there’s an abundance of light and every plant that was blocked by the tree can now grow!

Patterns in species Richness – best predictor of species richness:
1. Latitude: more species in the tropics (equator)
a. Gradient in S – tropics are older than temperate zones
b. Evapotranspiration = 

CQ: A developer is planning to cut ½ of a 100 ha forest for a housing project. How many species will be lost from the forest? = < 50% (less than). 
· Island Biogeography Theory: 2 spots near the mainland, which one will have more species, the one closer to the mainland, why? = higher immigration and equal extinction. We get a bigger island and they have more species because they have higher immigration and lower extinction.
					Recording



Extinction

Rate of Immigration Or ExtinctionImmigration


	Equilibrium #spp







       0		             Species on island		              S on mainland

			More species to go extinct
			Smaller pop’ns due to competition

2. Area Effect
a. Bigger islands have more species (spp)
b. Also happens on the mainland, and on ecological islands (lakes with fish)
i. Ex) parks
c. We have it on a log scale to straighten out a curve = exponential curve
i. 				= why we don’t lose 50% of species

100%

S(%)
50%



0
0 Area(%)
How to study for the final:
· 60% since the last test
· [bookmark: _GoBack]40% on the bigger issues and less on details (key concepts + definitions)
· start with highlight and summaries for each ch. Since 22 and start with listing the titles!
· Biggest questions about protists = how do you make an eukaryote? = primary endosymbiosis.
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