I. Communication in Animals

II. D

III. Communication in Animals

A. Chemicals or pheromones
1. releases pheromones: cause immediate/specific behavior changes

2. primer pheromones cause physiological changes

B. Visual
1. aggressive, showy courting behavior

a. linbergen discover in sickle back fish

C. Auditory: sounds (esp. over water or @ night)

D. Tactile: care, grooming, maturing

1. Frisch: bees cance to share food location

IV. Foraging Behaviors: maximize food eaten, minimize energy/dnager

A. Herd/Flock/School

1. concealment

2. vigillance

3. defense

B. Packs can take down/corner large prey

C. Starch images: if new require extra scrutiny/time, ect

V. Social Behavior: solitary or in group

A. aggressive or submissive: compete for food/mate/territory

1. ritualized => less dangerous & less time consuming

B. Dominance Hierarchies

1. power/status o individual relationships or in groups

a. less fighting

C. Territorial active use/defend land

1. provide mate/food

D. Altruistic Behavior

1. Defend other, help raise other’s young

a. increase own & other’s fitness: kin selection
(ex: Belding’s ground squirrel warn others; bees work so queen can reproduce: haplodiploid (girls diploid, boys haploid))

===================Ecology================

· distribution/abundance o organism & their interactions with their environment

I. Definitions

A. population: group o individuals o same species living in the same area

B. community: group o populations living in same area

C. ecosystem: interrelationship between organism in a community & their environment

D. biosphere: all regions o earth that contain living things

1. top few meters soil; lowest 10 km air; water bodies

E. Habitat: place where org. usually lives (include: vegetation, other organism, temp, soil quality, H2O)

F. Niche: all biotic & abiotic resources in the environment used by an organism

1. organisms effect on environment

II. Population Ecology: growth abundance, distribution o population

A. N = size; total # individuals in a population

B. Density: # o individual/area or volume

C. Dispersion: how individuals in a population are distributed (ex: clumped, etc.)

D. Age structure: abundance o individuals o each age

E. Survivorship curves
1. Type I: most species survive to middle age, after that mortality is high (1st quad: y=-x2+10)

2. Type II: length o survivorship is random (1st quad: y=-x+10)

3. Type III: most individual die young (ex: free swimming larvae) (1st quad: y=.5x)

III. Population Growth

A. biotic potential: maximum growth rate of population under ideal conditions w/ unlimited resource & no growth restrictions

1. effected by: age o reproductive maturity, clutch size, frequency o reproduction, reproductive lifetime, survivorship o offspring to reproductive maturity 

B. Carrying capacity: maximum number of individuals of a population that can be sustained by a particular habitat

C. Limiting factors: prevent population from reaching biotic potential

1. density dependent: great effect as population increase

2. density independent; factors independent o population

D. Reproductive rate: r = (birth-death)/N (net increase/population in the beginning)

1. intrinsic rate: when reproductive rate = biotic potential
E. Patterns R>0

1. Exponential growth (J): y=x2
2. Logistic Growth: limiting factors restrict population size to carrying capacity or K

a. (N/(t = rN(K-N)/K

b. pop.  Increase, reproductive rate decrease to 0; population stabilizes

c. Sigmoid curve: (S shaped thing)

3. Population Cycle: fluctuations in population due to limiting factor

a. may oscillate around carrying capacity or crash into extinction

b. Often population o predator is limited by food supply & prey are limited population-wise by predation

4. Life History Strategies

a. R-selected species or opportunistic species
· quickly enter habitat, quickly reproduce, die

5. K-Selected Species: size w/ population constant

a. small # o big offspring require care, reproduction occurs in the 1st offpsring lifetime (unlike opportunistic species)

IV. Human pop. Growth

A. Human pop increase exponentially => increase carrying capacity by immigrating to uninhabited area (US)

B. Increase food supply: domestic animal/plant, hunt/gather/ ( agriculture ( agricultural technology advances

C. Reduction in disease: medicine, vaccine, hygiene advances

1. decreased death rate, increased birth rate (actually, according to the Demographic curves we learned in Hollier’s class…)

D. Reduction in human wastes: H​2O purify, sewage system, less health risk

E. Expansion o Habitat

1. better house, warm clothes, easy energy acces +. New land bc habitable (go Alaska!!)

V. Community Ecology: interaction o population

A. Interspecific competition: resolved by:

1. competitive exclusion principle (Gause’s principle)

a. 2 species compete for 1 niche

b. 1 is eliminated because 2 can’t coexist @ same time

2. Resource partitioning

a. coexist in slight different niches

b. pursue different sources in different ways (less competition, greater success)

3. Character displacement (niche shift)

a. Resource partition => development o new characteristics

b. divergence o characters between 2 species which are partitioning resources

4. Realized Niche: niche o organism occupies when competitors exist

a. fundamental niche: organism’s niche if no competition, no niche overlap

B. Predation: community interaction, animal totally or partially consume other plants/animal

1. true predator: kill/eat another animal

2. parasite: lives on/feeds on host, weaken/kill host

3. parasitoid: eggs are layed on host & eat (kill) it when development is complete

4. herbivore: gnanivores: eat seeds; grazers: eat grass; browsers: eat part o plant

C. Symbiosis

a. Mutalism, commensalism, parasitism (you know what these are)

VI. Coevolution

A. Natural selection: traits to make prey more ellusive, predator more successful often develop in response to each other

1. Secondary Compounds: toxin produced by plants to discourage predators

2. Cyptic coloration: camouflage

a. color, patterns, shape, behavior that allows animal to blend w/ environment

b. predator & prey use

3. Aposematic Coloration: warning colortion: warns predator o sting, bite, bad taste

4. Mimicry: 

a. Mullerian mimicry: several animals w/ same defense mechanism have same colors

b. Batesian mimcry: animal w/o defense mimck the color o animal w/ defense

VII. Ecological Succession: change in species composition overtime (in an area)

A. Species Diversity (# o species) & total biomass (mass o all living organism) increase

1. climax community: produced by final stage o ecological sucession

a. changed only by catastrophe event

b. rarely attained

2. Succession occurs because animals alter their habitat; make favorable to new species or less favorable to current ones

B. Changes

1. Substrate texture: change rock, sand, fertile soil, erosion, decomposition

2. Soil pH; decrease through decomposition

3. Soil H2O potential: soild ability to retain water

4. Light availibility: change as trees grow

5. crowding
C. Animals move into an area in response to the plants that are there, animals change the nevironment

D. Pioneer species: 1st to colonize new habitat

1. generally: r-selected, disperse quickly, grow fast, reproduce fast

2. tolerate harsh conditions

3. eventually replace by k-selected species (climax community attained)

E. Types o Succession

1. Primary succession: occur on substnaces that never before supported life

a. rock or lava: lichen hold moisture; erode rock into soil ( bacteria, prist, moss, fungi ( give soil nutrient ( grassier ® ( (k): tree/shrub
b. sand dunes: grasses stabilize sand ( shrub ( 
2. Secondary Succession: event destroeyed previous communities: substrates already have soil

a. succession in abandoned croplands (germination r species from seeds in soil, trees (pine ( oak, hickory, dogwood)

b. Succession in lakers/ponds (lake ( marsh ( meadow); sand/silt decompose

i. submerge vegetation, vegetation @ lake edge, laker fill w/ sediment/vegetation

VIII. Ecosystems: produce/utilize energy by trophic levels

A. Trophic Levels

1. primary producer: autotrophs, sun ( chemical energy

2. Primary Consumer: herbivores, eat primary producers

3. Secondary Consumer: herbivores eat primary producers

4. tertiary consumers: eat priamary consumers (primary carnivores)

5. detritivores: consumers, gain energy by eating dead (decompose)

B. Ecological Pyramids: show relationship between trophic layers

1. pyramid o energy: (like Step Pyramid o Doser): producer ( 1 consumer ( 2 consumer, etc.

2. pyrmaid o biomass: savannah grass ( herbivore ( primary/secondary consumer)

3. pyramid o numbers: (hawk (1), bird (10), insect (1000), tree)

C. Ecological efficiency
1. 10% o energy is transferred from 1 trophic level to next (90%) used

2. food chain: linear flow chart: who eats who : grass ( zebra ( lion ( vulture

3. food web: complete food chain

a. detritivores: eat all animal

b. all plants/animals in an secosystem

IX. Biogeochemical cycles

Flow o elements: environment to animals
Hydrologic Cycle: H2O cycle
Carbon cycle
Nitrogen Cycle: make amino/ nucleaic acid
Phosphorous cycle (make ATP/ nucleaic acid)

Resevoir: Storage location for essential elements
ocean, air, glacier, etc
atmosphere, fossil fuel, peat, organic stuff
Atmosphere, soil
Rocks

Assimilation: elements incorporated into plant/animals
animal drink, plant absorb
photosynthesis, animal (eating)
Plants absorb, animals get from food 

(*see below)
Plants absorb from soil, animals from food

Release: process o essential element returning to environment
Transpire (plant); decompose (all)
respiration; decomp; organic materials burn
Denitrification (bacteria) NO3- ( N2; ammorification detrivorous bacteria return to NH4+; urine
Decomposition & waste

1. Nitrogen fixation: N2 ( NH4+ by prokaryote & NO3 by UV & lightenting

2. Nitrification: NH4+ ( NO3- ( NO3-(bacteria); NH4+ ( NO3- (by plants)

X. Biomes: common environmental characteristics

A. Tropical Rain forest (epiphytes); savannah; temperate grasslands (less water, lower temp); temperate deciduous forest (warm summer, cold winter); desserts; taigas (cold winter, snow, coniferous forest); tundras (permafrost, grassland, cold); fresh water biome; marine biome

XI. Human impact on biosphere… bad

A. pop. Increase => destroy habitat for agri/mine, pollute industry/transportation

B. Greenhouse Effect: fossil fuel & less forest => increase CO​​2 => increase temperature => melt polar ice caps

C. Ozone Depletion: chlorofluorocarbons destroy ozone which protects from UV rays

D. Acid Rain: fossil fuels => SO2 & NO2 in air => acid rain => kill plants/animals

E. Desertification: overgraze grassland => desert

F. Deforestation: slash & burn, erode, flood, weather (is this human geo. Or bio?)

G. Pollution: DDT (pesticide); organisms eat each other & toxins increase in concentration => biological magnification (algue bloom: oxygen deplete; eutrophication: nutrient enrichment in lakes)

H. Reduction in species diversity => extinct

