Slide17:SA: long isolation from NA isolation Africa, 22 species herbivores ungulates marsupials, limited exchange of flora and fauna due to island arcs- sea level, temp land bridge Cenazoic- flightless birds-  mammals from SA to NA Paleocena >50% marsupials(SA) monkeys shared common ancestor (Africa) Today 200 species of nonhuman primates, large rodents- herbivores Isthmus of Panama- isolated, shallow area, deep ocean, landbridges via volcanoes Andes: SA mountain building Rainshadow effect- grasslands- radiation of herbivores, ecological changes adjacent to NA Great American Interchange: uneven change in biota NA+ SA start joining, SA glacial periods lower sea level 29 genera from S-N, filtered dispersal route- extinction on new continent NA rise to greater diversity. NA rodents (from) 45 new in SA NA camels rise to Alpaca/ llamas Extinction- horses ungulates (competiton) Large bodied SA higher extinction. Placenta replaced marsupials SA Higher survival NA species (50%) NA orgins (10%) SA origins Habitat theory: increased land bridges rise savanna rise fragmentation forest (2.5 mya) Holoarctic region: Paleoarctic Nearctic- (shared charac)- climate range, latitudes flora, fauna adaptation Mammal exchange (Thulean Route) Beregian land bridges Holoarctic Fauna- flora impoverish CASE: Temperate forests- glaciation removal of vegetation- anim from Nhemi lost tropic-subtropic forms  (pleis) deciduous forests- species richness high is Asia- low in Europe (species squeezed between ice sheet- Mediterranean sea  Asian forest continue to thrive (32% extant) NA fewer species extinct, individual distribution patterns, variable species association N shift, expand, contract split, forest do not resemble past forests, no modern analog, collapse of megafauna, forest changed fast, decline in spores, oaks pines began to appear together, East NA increased veg ,influence by mega fauna, fire influence lack of large herbivores SUM: climate governs change in range plants and animals, keystone species: herbivores-megafauna, loss of keystone- broadspecies expand. Recent events have large effects on current biota- consistency does not imply stability.  
Slide 16:  Equilibrium theory of island- immigration and extinction  rates. ETIB: species from mainland, source pool, depends on area, time, isolation, distance  small island few genera (Easter island, # birds depend on island size) longer distance, longer travel,, more time & energy, Larger island more habitat, high resource, large pop, lower rates of extinction more plants= more animal.  Small islands should reach equilibrium quickly than large. ETIB: new species immigrate, old species die at random immigration-extinction independent process area and isolation good predictions of E& I. Overall Predictions # of species stabilize at a constant value at equilibrium, stabilized value is dynamic continual turnover, large islands support more species but small reach equil faster, KaKata (seeds plants, birds ferns) immigration rates decreaded extinction increased  Species turnover rapid colonization, initial increase in species- constant # of species, identity of species changed with new arrivals, older colonist disappear,  large island lower turnover rate , diff organ diff turnover  S Large, near > S small Far , T small, near > T large far  ETIB> to explain richness, extends in space/ land space , time only focuses on richness but not on species identity or biological capabilities. Taxon Cycle: sequential phases of expansion and contraction of species associated with shifts in ecological distribution- costal habitats along the margins of the island (small range species distribution Early TC: range was wide, little phenotypic distribution amongst pop, habitat shifts  driving speciation Late TC: Gaps in distrib increased phenotypic difference, eventually endemic, extinction secondary extension independent speciation (archipelago speciation occurs)  4stages 1. Initial expansion from mainland 2.Ecological specialization 3. Contraction because of specialization 4.single island endemics TC present in habitats, phylogenetic evidence on divergence supports SSP JDiamond ecosystems are not randomly constructed, only some species occur out of combination Sedentary species- on species rich island Intermediate Tramp- wider variety of island not species poor Super tramp- absent from species richness only on small species poor is land. Diamond Assembly Rule: some species never found together 1st arrival present establishment of the later arrival, compatible species will assemble themselves on stable equilibrium. Neutral theory of Biodiversity: Ran-dispersal speciation, extinction all species have the same possibilities (reprodu, dying) Energy Approach Theory: more energy more species, varies with climate and area. General dynamic model approach: Geological & biological, single island endemics opportunities decrease biotic interact increase, effect if isolation decrease GDM: K- carrying capacity I- immigration rate S- speciation rate  R- realized species richness E- Extinction Max K & R decrease together, rise to max then drop 
Slide 15: Islands: simple, well defined boundaries, relatively small, isolated. Archipelagos-> variation in size degree of isolation among island. Island densities higher, density overcompensation harmonic- balanced species composition, similar to mainland vs. disharmonic- unbalanced different than mainland- taxa dispersal- flying taxa very common, mammals uncommon Dispersal abilities: Active dispersal (flying) Passive Dispersal (wind) Generalist rather than specialist due to resource limitations. Small size Advan- limited in food source small need less, can maintain higher pop less susceptible to extinction. Oceanic islands have many endemic species (Anolis Lizards- must abundant genus- 35+ species) most islands have 1 or 2 species1 species more generalized less comp/preda 2 species specialist. The greater the area, the greater the species, isolation=impoverishment, less richness on larger island, area increases species richness increases small island high extinction, 1 species small island, niche and density increases BC reduced cogenetic competiotn, less preda, more resources. Density overcomp Body Size: small animals become big, big animals become small Dwarfism vs Gigantism body size proportial to island size, small animals 3 ecological factors- immigration slection, intensified introspection completion, ecological release from large competitors Large animals 3 ecological facts: ecological release from predators, intensified intraspecific completion, resource limitation specialization BIG islands have mores species and genera greater variety BS – Island endemics reduced dispersal abilities lack extension aid, only island close to source have the expected # of Species Distance increases mammal species richness decrease. Temporal isolation- land bridges sometimes isolated hard to get to.  Hotspots for endemism- force that opposes specation is land (14% plants, 17% Birds 9% snails)  EG. Coral tree, Hawaiian endemics ( honey creeper, Lobeliads, silverswards, fruit flies (speciations Adpative, radiation) Biota is disharmonic      
Slide 14:late jurassic-trop and temperate zones, late cretper-breakup of n zeal, aus, sa, antarc, sanmartin+ronquest: treefitter costs to diff events: lower the cost the higher the prob of occurring(goal minimize the cost of the overall tree)
Animals: strong relat of aus and sa, weak anim relat in n zeal and aus. Higher freq of vicariance and extinction and duplication and dispersal is rare. Plants: diff strong bet aus and n zeal For both: ssa and nsa have diff biota animals (inferred dispersal) plants (terminal) ocean currents dispersal SA dispersal role in vicariance plants less linked to GWL breakup than animals NSA more tropical SSA temperate N-S internally connected ecologically DIVA (dispersal- vicariance- analysis) adjusted cost VD=0 ED= 1.0 Fossil rcords: decay(658 nuclear genes) phylogeography- cladistics anaylsis, mitochondrial DNA rapid mutation recents events- evolutionary history. Coparaitive study- diff taxa, same geo region breaks in lineage in same geo region- common vicariant event (European Chub- 3 clades, variance)
Slide 13: Primitive (plesiomorphic), derived (apomorphic) character states/ Clade (share common ancestor/descendants)/ homogous character (shared by 2or more taxa from common ancestor)/ Homoplasy (shared character= convergent or parallel evolution)/ Plesiomorphic character(form of  character as it exists (or existed) in ancestor; primitive/original state of character)/ Apomorphic charact (transformed/changed state of character occurs in some descendents; derived character)/ Node (branching points in Cladogram)/ Ingroup: focal group considered to be monophyletic(single common ancestor)/ Outgroup: more distantly related group/ Parsimony (use the least # of character-state changes to group all ingroup taxa into a phylogeny)/ PAUP: often analysis can yield several equally paraimonious trees/goal  arrange taxa on Cladogram that min the # of changes occurred (parsimony:occam’s razor)/Dispersalism: 5 principles: centres of origin(where higher taxa arise), centres of origin are identifiable(grestest variety, dominance&density, closely related forms, max size, possess greatest #dominant genes, location by annual migration routes), fossil distribution is informative (oldest fossils = closest to center of origin), new species evolving at centre of origin push older more primitive species toward periphery of range, organisms naturally disperse as far as own abilities & enviro permits/ Panbiogeography: Croizat concentrated on living organisms, especially plants, not based on phylogenies, unrealistic assumptions, not incorporate the fossil record /changes in geography or climate, Allopatric(import ofTECO creating or remove barries(Tectonic (production/deformation of lithosphere), Eustatic (change of global sea level), Climate, Oceanographic)/ focus areas of endemism, phylogenetic relati, geological earth his/Endemism area is which there is coincident distribution of 2ormore organ/ Taxon Cladogram (cladistics analysis of phylogeny)/duplication: could be vica or dis, new found in area of origin/Area Cladograms (analysis of endemictiy)/ Pattern-Based Methods: GAC (general area Cladogram) indicate geological his of areas of endemism, output that incorporates the fewest # biological events, not specif to events occurred/ Event-based Methods: PBTF (parsimony-based tree fitting) ex. Treefitter(nothofagus), GAC mapped on GLAC, lowest cost Cladogram explains biogeograpghical history/ PBTF can show type, location, timing of event, direction of implied dispersal/Geology-aided tree-fitting suggests that dispersals & extinctions relatively common events
Slide12: Mechanism of Speciation: Allopatric (formation of new species occurs when pop are geographically isolated, spatial subdivision of pop, formation/colonization of new habitats, changes by genetic drift/natural selection, #1madacagar endemic subfamily of frogs, #2 Galapagos, finches, tortoises (oldest easterly island, diff morpho form)Peripatric Speciation (jumpdisperal, few indi, peripheral areas that were uninhabited, founder effect (new pop isolated from ogin pop, evolve indep)selection, genetic drift(much larger in smaller pop, higher risk of loss of genetic diversity in small pop)ex. Galapagos tortoises:diff morph forms, incomplete speciation/ Parapatric Speciation (differentiation occurs when 2 pop have contiguous but narrow overlapping ranges, reduce gene flow incre in differentiation)(temporal iso factor/Sympatric Speciation (within local area, under much geneflow)ex. Sticklebacks, char, pupfish/ Polyploidy (multiple of whole set of chromosomes with cells of an organ)/Ecological divergence: test notion that incre ecological divergence associated with increase reproductive isolation/Evolution: change/Micro (changes in gene frequ within a pop) Macro (change above species level, morpho forms, can be slow, quick, directional or not)/Numerical phonetics:objective&quantitative, con:clusters include non-related taxa/ Phylogenetic systematics:quantitative & bio judgement on import of particular traits(cladistics)/ Parallel Evolution (independent evolution of similar traits amongst non-related species in response to the same kind of selection pressure, ex.cichild fishes in 2different lakes, similar niches, homologous structure)/Convergent (similar biological traits involve analogous structures, non-relatedness is very clear, ex. Mimicry(mullerian, batesaian) 
Slide#11: Nautral selection: individuals vary,offspring that have inherited characteristics that best suit enviro condition survive&reproduce, Given:Variation in a trait or attribute, consistent relationship b/w trait & survivorship/Cons:Predictable within&b/w generation effect, Life Cycles: Animals(diploid multicellular, meiosis produces gametes, only haploid stage, fertilization produces zygote, mitosis produces diploid multicellular organism/ mitosis =spores=gametes in fungi, animals=meiosis=gametes/ Sporophyte gen diploid; produce spores via meiosis, Gametophyte= haploid; produces gametes via mitosis (both produce multicell struct)/ values of a diverse genetic base, domestic animal (inbreeding leads to problems, prob in airways bulldogs), crops (diets have 4 species(wheat, maize, rice, potato), all subject to inbreeding &hybridization), modern argriculture preventation (operation of nat selection)/ more inbred organisms =more susceptible to disease=higher levels of parasites/ smaller island=greater degree of inbreeding/ flowing plant diversity has continued to increase/ Physiological factors: vascular tissue, more efficient fertilizer; ecological factors: competition, predation, pollination/Marine Diversity: 5non-ambiguous peri of maj/mass extinctions/ Cambrian Period-diversification of many marine life forms/ Silurian &Devonian Period: more stable climate, maj extinction near the end/ explanation 1: asteroid strike, #2: volcanism/ Permian period life forms ferns and conifers/ H2S produced by deep-ocean anoxic bacteria/ 99% of species that existed now extinct/ Major Extinctions: End of the Trissic caused by volcanic eruptions, Cretaceous-Tertiary(K-T) by asteroid strike/ most recent extinction rates are higher than background rates/ ~4billion species have evolved, normally extinction rate is balanced by speciation rate, current extinction rates are higher than background rates, current rates could be severe enough to reach the BIG5 benchmark in 300yrs/Adaptation: trait that incr the ability of indi to survive/reproduce=imporves ability to survive & more offspring, adaptedness,= evolutionary process changes traits= resulting in an incr ability of organ to live in particular enviro,adaptation: changes in the form or behavior(ecological, physiological(changes in excitability of a neuron or sense organ) of an organism response to enviro stimuli/Speciation: process in which 2 or more contemporaneous species evolve from a single ancestor/ Species: taxonomic category variously defined & diagnosed using diff species concepts (e.g. MSC: differences in phenotypic characteristics, BSC:reproductive isolation &lack of gene flow, PSC(based on a tree of relatedness based on recognition of derived vs. ancestral traits)/adaptive radiation: finches of the Galapagos, cichlid fishes, stickleback lack of BC/Role of Isolation: inbreeding &outbreeding lead to redu fitness/ Prezygotic mech-blockages at diff steps that prevent  formation of zygote 1stplace/Ecological(failure to find mate ex.Namerica toads breed in slightly diff bodies of H2O), Temporal (diff in the time of fertile periods ex. Toads peak breeding times differ, with a small period overall, flowers may mature diff time), Behavioural (not very effective), Mechanical & physiological barrier (wrong plumbing prevents succes mating/fertilization)Postzygotic Mechanism: zygote fails to develop properly(hybrid inviability); lives but fails to mature; cannot produce viable gametes (hybrid sterility)/ Can two independent populations which appear to be separate species, hybridize when they meet again? Depends of time, rate of genetic change, degree of specialization/gradual adaptive divergence (ex.true ring species situation)
Slide#10 Pleistocene glac: starting 2mybp, shifted polar areas 10-20°, se asia rainforest-was evergreen/grassland, climactic relicts-frag of rainforests(termites show where rainforest was), glacial relicts:cold adapted ditrib modified by most recent glac retreat(bristlecone pine,springtails, mugwort) post glacial relict pop: spec ditrib driven by cc since last retreat(Ireland/medi plants)Wegener:supercontinent and movement-now polar wandering moving of land masses relative to poles – convec currents (mantle radioactivity) and seafloor spreading, volcanic chains=spread ridges =new seafloor(either side moves away(mar=atl ocean), trenches:subduction zone(peru-chile, mariana, Aleutian), Palaeomagnetism & polarity reversals Iron-rich new material extruded from the spreading ridges becomes aligned with the magnetic field as it cools – these belts are symmetrical on either side of a spreading ridge, transform faults:plates rotate past eachother=fraction zone,earthquakes, evidence of supersontinent:ore deposits,rock age, fossile(reptile, frwater reptile) – breakup of pan starting in Jurassic750mya supercon rodinia split=panthalassic ocean, then glaciation650mya Cambrian per(shelled mar anims, shallow seas, warm, lapetus ocean)Ordovician per*glac, Silurian(plants) Devonian per*glac (prepangea, age of fish, plants, coal deposits, mt building-appalacians,caladonides)carboniferous per(ice house, spole ice cap,high albedo, equi coal swamp)Permian+Triassic per*ast ,vol(pan formed300mya then st break up 200mya-subduction,superplume)Jurassic(dinosaurs, Tethys ocean bet laura and gond)cretaceous per*ast(vol activity, sea lev rising, no lg ice caps, epicontinental seas-barriers for terrestrial,corrid for marine)Paleocene(marine life, warm equi current, warm winds to arctic, only cooler @ poles)Oligocene(tethys and equi current gone, sea lower, himilayas, asia cool,dry, india savanna frm rainforest, antarc isolated)Miocene(mt in na block w wind, ris sea lev floof medi, ice caps on both poles, gyres formed, up/down welling of ocean, pac water flow blocked by new g and aus, cool n, aus hot and dry)Pliocene(downwelling, na closer to sa-less oc connection, strong antarc current)Recent(sea lev dropped, earth been in ice house clom for last 30my)
Slide#9 neoendemism:result of recent generation of new spec-havent spread from place of origin(dwarf trout lily-cannon riv basin, devils hole pupfish-mojave desert, tree groundsels-e Africa mts-each spec isolated by alt and distance, descended from ances) paloeendemism:result of generation of new spec in distant past-spec w long geological history(fos rec)reasons for endemism: failure to expand from origin place(restricted disp), relict pop(refugium-once widespread), disjunct distrib(related but widely separated)relict pops:sole survivors of diverse group(tuatara-new zealand-cc threats eggs, ginko, tulip trees)
Slide#8 Dispersal:mov away frm origin=ESS(evol stable strat) mig: mov to and from place,Range extension(altitude Vermont for NA hardwood tree species – response to cc)Range change for grasshop warbler:move northward, disjunct distribution is one that has two or more groups that are related but widely separated from each other geographically (sedentary sea stars, bull kelp)caused by tec pl mov(nebela vas disp w gondwana)jump disp: rapid/slow, purp/accidental-colonization of new land over long dist.diffusion disp: gradual mov to new range( 9 band armadillo mexico->s us), diffusion range extension: European starling over decades-compete w other birds for food and nest sites, na muskrat in Europe escape from prague and disp by wave, Eurasian collared dove(fast) Bahamas->florida->suitable areas of na(highly adaptable).jumps+diffusion: cattle egret in n+sa, long jump by  trade winds then diffusion, asia stink bug pensylvania move to e+s(diff) then w coast(jump)secular disp: long slow time-evolve along pathway to new range(fossil rec)(camels, horses)active mecs of disp: move under own power, passive: depend on ext forces(wind, water, anim)barriers to disp:mts, lg bodies of water, fragmented ldscapes, biomes – aids: river valleys, winds, anthropogenic changes(canals of st Lawrence seaway) corridors: 2 way movement, enviro sim to the 2 connected enviros(tethyan seaway, bering landbridge, corridor of eurasia) biota @ one end sim to other endfilters: selective,  restrictions biotic/abiotic, directional dec in # of spec or changes in freq of occurrence (reptiles, lesser sunda islands) biota diff @ each end-distinct direc changesweepstake routes: isolation, chance/extreme events, fast mov, preadapts for long-dist disp, arrival @ isolated/simple land and adaption(hawiian fruitflies, lemurs on Madagascar)(sweepstakes winner-iguanas in lesser Antilles-2 spec then hurricane and 15 transported from Guadeloupe ->Anguilla) biota in new habitat unique/disharmonic to source mig:seasonal changes in patterns of distribution, temp occupation of land us for breeding(caribou, geese arctic tern) also in serengety due to wet/dry seasons protein high in zeb and low for fibre (most accessible food)and vv for gazelle wet:anims mov independently, dry: buffalozebra topi/wildebeestgazelle ;redistribution of nutrients and energy ; also pac salmon:in ocean then to rivers to spawn and die and provide food/energy for terrestrial anims
Slide#7:Patterns in taxon richness  – factors include:Climate (temperature & precipitation),Topography,Landmass configuration,Ocean basins/currents, varies with taxonomic group(bivalves, butterflies,lizards,frogs(highest in tropics,low lats), birds and mammals(increase from Alaska to costarica)greatest in low, also trees-have hotspots) NA tree spec richness-high in se, low in west, no clear distrib pattern in usa like in Canada
measure primary productivity (accumulation of plant biomass per unit area per unit time) w:evapotranspiration (PET) (amount of available energy that could be captured by plants)Actual evapotranspiration (AET) (amount of energy actually captured by plants)Across ecosystems, NPP varies with AET.
Rapoport’s “Rule” geographic range size to inc with lat – occurs for many groups –bivalves & trees, birds,reptiles,crayfish, Sim patts in elevation and for marine species, with water column depth also equiv is inc elevation(plants and birds) Hotspot: Area must have at least 1,500 endemic plant species,Many hotspots are tropical  not all(andes/sundland=most)also consider anims – preserve hotspot,umbrella concept: One spec/group of related spec, can serve as indicator for less known spec Preserve the “umbrella” spec to preserve others(eg N spotted owl over mollusc and salamander)  Other spec hotspots don’t overlap and orgs cant be redistributed=problem ~ 20% of human pop in biodiversity hotspots-Over-exploitation of flora/fauna,Habitat loss(belize sa,rondonia,se asia)Habitat fragmentation(mato grosso logging brazil),Habitat degradation(chiclid fish in lk vic),Introduction of alien species, can inc edge effects ecological succession,  process by which the structure of a biological community evolves over time. Prim suc: colonization of bare ground on newly exposed geo surf(e.g., after glaciers, volcanic surfaces) sec suc: colonization of an established ecosystem that has been affected by disturbance, but where the soil has not been destroyed(eg area affected by fire), Autogenic succession:Driven by bio process w/in community Involv accum of org matter, inc shading,Autotrophic succession:new habitat is invaded by green plants (autotrophs, self-feeders),   Allogenic succession:Serial species replace driven by extern forces eg climate,geophysico-chemical processes (silt deposition) interrupted succ:directional seq of changes is stopped by external factor, linked to human activities & management (grazing, controlled fires – both halt a species replacement sequence at a grassland or heathland stage Facilitation:pioneer spec first establish, alter area, other orgs take over replacing the pioneers after they have made the area favourable.(eg mosses+lichens after glacierbay then willowsalders,sitka spruce,hemlock)  inhibition: spec make conditions more suitable for themselves and less for other colonists-will dominate(eg competition for light/resources) some can be tolerant of the changes and persist through.
Slideshow#6:Biomes: class ecosys by plant types and associated anims. Plants influenced by clim,soil factors. 
Dansereau classify plants: life form+func, and leaf struc,Raukaier’s class where the perennating buds are on plant(source of new tissue)(7 types: Phan-have their buds high up above the ground-trop,Chame-lower down but above the ground,Hemi-underground-temperate,Hydro-held under water,Thero-the ones that hide their buds as seeds-desert) forest anims classified by food:carnivores,insects,omnivores,fruit etc. and where in canopy: aboreal-high, aerial-fly for food,scansorial-climb for food, ground)
Fundamental niche:full range of condits and resources allows spec pop to survive and reproduce in the ABSENCE of competitors and predators/Realized niche: same but in PRESENCE of competitors and predators(usually smaller)
pop fluct bc Recovery after enviro disaster,Fluctuation around carrying capacity(high/low),Repeated episodes of colonization & pop decay, pred/prey relation. (arc hare+lynx- factors affecting hare:eat twigs-as pops inc food dec which will cause pop to dec – lynx track the hare lynx go up w hare and will go down) Community:assemblage of indiv of diff spec occur together in space/time, Climax community:perpetuates itself indefinitely under prevailing climate and soil conditions-will stay stable until disturbance, Succession:species composition of a community changes over time usually following dirturb. Garrett Hardin: complete competitors cannot coexist. competitors cant occupy same niche space, must be diff in the use of resources; Gause: 2competing species coexist in a stable environment, realized niches have to be diff, Niche differentiation(3 species of waders-diff feeding strats eg beak sizes and shapes) also within spec-diff morphology(oystercatcher-stabber,hammers)
Diversity inc by  levels of disturbance (measured in terms of intensity, timing, frequency) Coexistence w competition contributes to biodiversity at the community level. This can be mediated by: Spatial & temporal heterogenity (dec competition and inc coexistence eg hawks and owls in temperate areas on mice but feed at diff time other birds feed in diff areas of tree)Variation amongst individuals within populations in their competitive ability Competitive equivalence Non-equilibrium conditions.
keystone species has lg impacts on its community but not very abundant-role in struc of community eg elephants.
Slide Notes #5:Diff thresholds for the organ wont be able to perform/survive, toleran ranges &optima, outer circle: limits of temp &light, inner=optimal conbo/Physcial envro factor= light, temp, chemicals/ Ecological concenpt=phenotypic vari, tolerance &optimum range, adaption/ Regional Factor: transition from one type system to other, reflected in species present/Ecotone: zone of 2 ecosystems overlap, find species characteristic of both ecosystem&species only in ecotone,ex.Mt sentinel montana (amount of moisture determined kid of vegetation) in phenotypic characteristics along altitude (wings/no wings=higher up on mountain)/ Weather: pattern of light, temp&precip influence dynamic of pop, determine peak # of lady bird beetle/Biogeochemistry: cycles, lithosphere, atmosphere, hydrosphere, biosphere  (ex. Nitrogen cycle) time of deforestation=nutrients increase over years=decrease transpiration& decomposition, recent studies focus on calcium/Terrestrial: dependent on what happen in soil: formation(CLORPT climate, organisms, relief, parent material, time), age, type, topography(degree of slope)/ higher tem=speed increase of chemical reaction/ higher precip=increase leaching/ movement of organisms in soil mixes things/light have effect on temp, runoff and erosin will affect soil, parent material: mineral aval, h2o compacity, kind og vegetation in a particular area/ Soil type: texture, structure, porosity, Loam is good soil, maps are produced influence type of vegetation &animals in the area/Regional ex. Ecotypes:genetic vari with species, each adapted to local condition, by nat selec, common garden experiment/ Regional Factors: Aquatic: landforms (energy in system &biota), Energy (nutrient cycling, water chem), Water chem (contract b/w fresh &salt),ex. Salinity gradient/Global Influences: Communities: broad patterns of climate (climates belts not static through geological time, movement of tectonic plates=alter in ocean basins, curretns, maj climate/ Axel heiberg Island: used to be (warm, moist, lush vegetation, sub-tropical swamps, short intense growing season), then flood &hurricanes occur periodically, now(cold, arid)/ Broad patterns of solar radiation: more solar rad, warm moist air rises from equator, moves northward &south, air wamred at 60 °, cooled at 30°/ redistribution of Energy: Winds: winds are stronger in july/ Ocean circulation: ocean currents, global drifts float around to measure sea surface temp, and salinity, understand condition of the ocean/ Great ocean conveyer or thermal heyline circulation, temp rise &dive/ Altitude/latitude parallels: temp down =increase elevation, maj mountain chaind oriented on a nother-south axis, NH moisture laden westerlies  
Noteset #4 Koppen map (3 maj cate precip(6), climat(5),temp(8))/ Climate diagram(sum monthy mean &annual temps&precip,used to charac the climate for typical locality, high&low record temps, mean duration of frost-free period, shading indicat periods very wet or dry/ Biome: Large scale terrestrial eco found diff plarts characterized by sim life forms of plants, ani,clim,soil, maj categories of ‘plant assemblages” cate of bio commu base on domin plant, maj types of ecological communities(mount not biome)/Tundra: long cold win, permafrost, lots ice, precip:levls low, no period of moisture deficit, windy, soggy soil(grasses,liches,shurbs) airborne pollutants, global warming, permafrost thawing, landslips/Taiga: cold win, short growing seasons,low annual temp, temp extreme, moderate precip, acidic soil, low fertility, forest exploitation (fires), climate change, dry summ/ Temperate Forest: rainforest, differ levels, if precip levels over 500=more trees then grasses, moist growing season, cold snowy win, soils fertile, seasonality of plant growth =ani life, heavy winter rain, summer fog, moder summer drought/ Temperate Grassland: high moisture-crop land, low=pastures, fire good to control grass, invert herbivores, deep soil =deep roots, lot of orgo matter in soils when undisturbed, subject to drought, epolited soil for argriculture= damage soil/ Mediterranean: rain in win, dry in sum, plant contain resins(help ward or predator, dormant when fire passes), woodland shrubland&grasses, modest precip, defences against fire, fragile &mod fertile soil,more shrubs than trees(not enough precip to support trees)Desert: rainshadow deserts: deserts on the downward side of mountains where moisture is picked up, low percip, lack of water during growing season, soil poor, high[salt],(subtropical)plants are good at conserving h2o & grow slowly,(continental) little precip& drought toler&forest tol important, (rainshadow) little precip, (Coastal)depends on pattern of precip, blocked from precip b/c mount/ Savanna: strong seasonality, important of fire%grazing, very scatter & sporadic storms, temp=constant, wet=short&intense, precip lower than forest, creats rock walls to kep soil from blowing away,counteract human pressures/Tropical dry forest: dry&wet seasons, very constant, hot temp=frost free year, ancient soils, highest human population densities, diversity(species richness), decompotion very rapid=implication for soil=more nutrients, clear forest=disrupt daily weather patterns=more precip b/c no trees to absorb/Mountains: multiple biomes on mountain, direction of exposure important, higher=colder&drier, mid=cooler&wetter 
Note set #3- Biological Hiearchy, Individuals (organisms)population  communitiesspecies/Unitary organism: defined developmental pathway, tightly canalized adult form ex. Cats/Molecular organism: grows by repeated iterations of basic parts or modules. Ex. Plants/Indeterminate development: growth charac by repeated additions of unrestricted # of modules/Determinate development: limited within certain predetermined constraints (size, shape, body plan)/One part must happen before the other does/Genet: unit or group of indi deriving by asexual repro from single zygote; all the indi that make up a genetic individual = clone/Clone (def #1): all genetically identical indi derived from single cell by repeated asexual divisions/Deff #2: derived from a single somatic cell or cell nucleus/Ramet: individual member of a clone/Population: defined area,species,group of individuals (little movement in or out of the study area, indi are replaced by reproduction within the study area)/A pragmatically defined assemblage of individuals of one species/Community: Assemblage of indi of diff species that occur together in space & time,Based on spatial limits&prominent,biological interactions reach out in a complicated fashion,difficult to set limits other than completely arbitrary one to a community/Species:smallest evolutionarily independent unit,Morphospecies Concept (MSC): phenotypic differences, can be applied to both exant (currenty excisting ( and extincit organisms, sexually/ asexually reproducing organism, CANOT be applied to bacteria, fungi, or organisms that differ physiologically or behaviour (cryptic species)/Biospecies Concept (BSC): reproductive isolation, no fertile or a failure to hybridize regularly in nature (Mayr), lack of gene flow, CANNOT applied to fossils, irrelevant for sexually reproducing organisms,Phylogenetic species concept (PSC): genealogical species concept, main criterion : degree of relatedness, involves erecting a family tree/ Monophyly (lineages that contain all known descendants of a SCA)/Issuse at the Individual Level: A case study: Polyphenism:  (very common in insects)2 types of males:majors and minors but no intermediate forms(few if any)/Maj: use the horns to get to the females,have advantage,  dis they can’t move very quickly, or well through tunnels,Min: hypothesized to be able to sneak in & mate with the females around the maj/Individual genetic variability: at least some will have the chance to survive & reproduce over a range of conditions, take advantage of the indi  succeed better under diff circumstances/ Exploiting Individual Variability: variability protective mechanism, ability to counteract toxins&take nutrients,Re-vegetation program: liming, fertilizing, seeding, monitoring, to control dust emissions,Mount polley Mine spill: deposited all the silt & sediment that contain metals in the creek/Genetic Modification Can increase Variability (GMO): together & letting that GMO gene get released into the wild &effecting the genes of other plants, increase in genetic info/Reduced Variability: Crop Conformity/Domestrication: selective breeding rid of all genetic variability without selectice breeding to get plants of our preference,loss heritage varieties/ Natural Reduction in Genetic variability:Pop very small = increased risk genetic varability within pop will reduc, remaining very similar=risk of extinction,Case study: severe bottleneck in recent past= high genetic uniformity,/bad :Pouching, habitat loss, further reduces population size & genetic variability, Good: mating patterns in the wild max genetic input to offspring
Notes set #2:Two diff case studies: Prickly pear cactus (Opuntia) to Australia: first food for a scale insect, spreads very quickly by seed & vegetative repro, lots of hybridization, ¼ land covered, tried to destroy by boiling,caterpillars from USA of the moth tunnels through the cactus killing it, total eradication is not possible/ desirable, under control now, but still classified  weed/Zebra Mussels: from Europe into great lakes, spread through NA through boat hulls, bait,fishing gear, they clean water and attach to anything hard, multiple source of origins/Lake Erie Western basin: shallow than main lake, had clean h2o, famous for algae blooms(due to phosphate in detergents) h2o clean by filtering action of mussels, weed beds reappeared/Contrasting patterns of distribution-Endemic : only native to one place on earth (ex. Hawaiian drosophila Dragon flies=larger wider wings/Damsel Flies=smaller thinner wing kep to side)/specieation evolutionary procces=new biological species arise/Circumboreal patterens(NH) (ex. Northern blue Enallagma):found in still h2o, tolerant to wide rang pH= eurytopic (found in lots of places),immature stages (aquatic) mature stages (terrestrial),identification based on wing venation & genitalia good records,Can use many habitats, wide tolerance for food, climate, physical conditions,now considered to belong to several diff species/Type species: original which others compared to/Must haves: accurate taxonomy& records of occurance, evaluation of ecological relat, fossil evidence, consideration of geological evidence/polytypic:many diff forms within species/ Cline: gradient of morph or physio change in group of related orgn,/Overlapping (putative ‘ring’ species)(ex. Herrring gull vs. black-backed gull),both occur in NEurope,don’t interbred of hybridize,2 distinct species evolved from common ancestor,2 separate clines reveal evolutionary pathway,no genetic evidence for N American forms colonizing Europe, but may be vice vera,Hypothesis first put by Mayr (ring species),Herring gulls didnt invade Europe from N America; Mediterranean forms originated from the N Atlantic refugium,New story emphasizes importance of periodic episodes of restrication to refugia, followed by colonization &speciation events/Expanding (range extension)(ex. Zebra mussels),Limits to spread: temperature, water calcium, magnesium, pH,Range expansion linked to human activities,Effects of range expansion wide range limits to range expansion (largely due to physical conditions),Relict (range reduction)(ex. tulip trees)slow growing, sometimes fast,once wide spread,2remaining species today are relicts of a much wider distribution/ Distribution Patterns: diff patterns,Due to diff causes, complicated, Spatial, temporal & taxonomic scales influence
Slides 1: The Earth’s surface is ~71% water Moscow-ottawa (9164km) Malay Archipelago- Wallace 8 years, Wallace line The Wallace Line (or 'Wallace's Line') is a boundary that separates the ecozones of Asia and Australasia. The transitional zone is sometimes called Wallacea,  fossil monument (146 yrs) 17 principles: 1. Distance does not determine biogeo affinity, 2. Climate is important for taxonomic similarity but the relationship is not necessarily linear 3. Things you need to know in order to determine biogeographic patterns: Knowledge of distributions A true & natural system of classification Acceptance of evolution by natural of extinct forms ocean floor, geological stratigraphy & past connections between land masses 4. Fossil records 5. Recent climatic- geo events  6 importance, distribution, dispersal , extinction, competition, predation 7. Discontinuities due to extinction 8.specation through geo isolation 9.higher taxo more ancient 10.long-distance dispersal 11.distriibution of organ poor dispersal 12.absence of competitors –predators= diversification 13. Large landmass reunite= extinction 14. Process now not same intensity as past 15. Study distribution to study biota beyond region 16. Island 3 cate, continental, (recent separation)continental (ancient Separation) distant oceanic (volcano, coral) 17. Island good test case understand distribution Main themes: Linkage- interaction, dynamic process, applications 3 fundamental processes: evolution, dispersal, extinction Biogeo is: the study of the distributions of plants and animals and related ecosystems, the geographical relationships with related environments over time, essentially a spatial ecology
[bookmark: _GoBack] Definitions:
Circumboreal – a pattern of distribution that stretches around the northern regions
Eurytopic - (of an organism) able to tolerate a wide range of habitats or ecological conditions
Stenotopic - (of an organism) able to tolerate only a restricted range of habitats or ecological conditions.
Phenology - the study of cyclic and seasonal natural phenomena, especially in relation to climate and plant and animal life
Polytypic species - consists of two or more subspecies
Cline - a gradation in one or more characteristics within a species or other taxon, especially between different populations
Taxonomy - the branch of science concerned with classification, especially of organisms; systematics
Refugium – a location in which some organisms have been able to survive a period of unfavorable conditions
Evolutionary divergence - is the accumulation of differences between groups which can lead to the formation of new species, usually a result of diffusion of the same species to different and isolated environments which blocks the gene flow among the distinct populations allowing differentiated fixation of characteristics
Allopatry – the evolution of a new species in isolation from its parent species
Taxon - a taxonomic group of any rank, such as a species, family, or class.
Biospecies/species - A group of interbreeding individuals that is isolated reproductively from all other groups.
Relict species – an organism that now has a more limited distribution than it once had
Vicariance - the geographical separation of a population, typically by a physical barrier such as a mountain range or river, resulting in a pair of closely related species
Hybrid/hybridization – the result of a mating between two different species or divergently adapted genotypes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
Range – the geographical area within which an organism is found
Range expansion – explains how animals (in particular birds) expand their habitat
Barriers – an obstruction to the passage of organisms 
Biogeochemical cycle - substance turnover or cycling of substances is a pathway by which a chemical substance moves through both biotic (biosphere) and abiotic (lithosphere, atmosphere, and hydrosphere) compartments of Earth (like nitrogen fixation)
Glaciation - the process, condition, or result of being covered by glaciers or ice sheets.
Microhabitat – the fine-scale environment within which an organism lives (forest floor for example)
Plate tectonics – the explanation of the history of the continents and oceans as resulting from the movements of the tectonic plates
Salinity - is the saltiness or dissolved salt content of a body of water (see also soil salinity)
Turbidity - is the cloudiness or haziness of a fluid caused by large numbers of individual particles that are generally invisible to the naked eye, similar to smoke in air. The measurement of turbidity is a key test of water quality.
Adaptive radiation – the evolutionary radiation of a group, based on a novel set of characteristics that allow it to adapt to a wide range of ways of life
Biome/plant formations – a large scale ecosystem, such as desert or tundra, found in different parts of the world and characterized by a similar life forms of animals and plants 
Disjunction -a taxon with a disjunct distribution is one that has two or more groups that are related but widely separated from each other geographically. The causes are varied and might demonstrate either the expansion or contraction of a species range 
Dispersal – an approach to historical biogeography based on the assumption that related taxa that occupy ranges that are separate from one another arrived in them by crossing pre-existing barriers
Ecotone - a region of transition between two biological communities.
Ecotype - a distinct form or race of a plant or animal species occupying a particular habitat.
Endemism – an organism that is found only in a particular region
Patch (and patch dynamics) - is a conceptual approach to ecosystem and habitat analysis that emphasizes dynamics of heterogeneity within a system (i.e. that each area of an ecosystem is made up of a mosaic of small 'sub-ecosystems').
Succession – a regular change in a community over time. When this begins with bare ground, it is sometimes called primary succession, as distinct from secondary succession, which refers to changes after the collapse or destruction of an existing community
Secondary – involves the colonization of an established ecosystem that has been affected by a disturbance, but where the soil has not been destroyed 
	Autogenic – driven by biological processes within the community, involves accumulation of organic matter, increases in shading
	Autotrophic – where new habitat is invaded by green plants (autotrophs, self-feeders)
	Allogenic – serial species replacements driven by external forces such as climate of geophysiochemical processes (eg. Silt deposition)
A biodiversity - hotspot is a biogeographic region that is both a significant reservoir of biodiversity and is threatened with destruction.
Rapoport's rule - is an ecological hypothesis that states that latitudinal ranges of plants and animals are generally smaller at lower latitudes than at higher latitudes.
Keystone Species - A keystone species is one whose impacts on its community are large and disproportionate to its relative abundance or total biomass
CLORPT – (climate, organisms, relief/topography, parent material, time)
Atmosphere, hydrosphere, lithosphere, and biosphere relates all of them together
Fundamental niche – the full range of conditions and resources that allows a species population to survive and reproduce in the absence of predators and competition 
Realized niche – the full range of conditions and resources that allows a species population to survive and reproduce in the presence of predators and competition – is almost always smaller than the fundamental niche never bigger
Potential evapotranspiration (PET) – amount of available energy that could be captured by plants
Actual evapotranspiration (AET) – amount of energy actually captured by plants
A Plagioclimax community is an area or habitat in which the influences of the humans have prevented the ecosystem from developing further. The ecosystem may have been stopped from reaching its full climatic climax or deflected towards a different climax by activities such as: Cutting down the existing vegetation.
Inhibition – occurs when species in the replacement sequence make conditions more suitable for themselves and less so for others ex. Alellopathy
Polyphenism – is the phenomenon where two or more distinct phenotypes are produced by the same genotype
Morphospecies – phenotypic differences
Biospecies – reproductive isolation 
Phylogenetic species concept – degree of relatedness 





