Chapter.10 Ecology of Populations

Definition
· Population: a group of individuals of the same species living in a given geographical area
· Study of biological cycles: study of characteristics that influence the survival and reproduction of individuals of a population

Density
· Definition: is the number of individuals by unit area or volume
· Density is result of a dynamic interaction b/w processes of addition (immigration and birth) and elimination of individuals (emigration and mortality)
· Determination density
· Direct counting
· Aerial survey
· By their song (songbirds of our forests)
· Density (by sampling)
· Capture-recapture: 
· Estimation of total population (N1/X = N2m/N2  or X =  N1N2/N2m)
· X = estimation of the number of individuals in the population
· N1= captured individuals, marked and released;
· N2 = individual captured during the second sampling period
· N2m = individuals with marks during the second sampling period
· Conditions to respect:
· Marking has no health effect of animal
· marked/unmarked individuals are distributed randomly in population
· No immigration or emigration in population
· Chances of catching marked/unmarked individuals are equal
· Example of capture and recapture:
· Lake in Gatineau Park (monospecific lake; 2,3 hectares)
· 2 days of sampling in 2009 (1 week b/w dates)
· Day 1: total number captured, marked and released individuals (N1 = 170)
· Day 2: total number of captured individuals (2nd capture) (N2 = 120)
· Number of captured individuals w/ a mark (N2m = 2)
· X =  N1N2/N2m = (170·120)/2 = 10,200 fishes
· Density: approx. 5,000 fishes/hectare

Dispersion
· Dispersion (spacing of individuals inside geographical limits of the population):
· Clumped (aggregate in patches: feeding mating, predation or defense)
· Uniform (competition for resources, territoriality)
· Random (unpredictable spacing)

Demography
· Demography:
· Quantitative study of populations and their variations over time (birth rate and death rate)
· Quantitative demography
· Cohort analysis (group of individuals of the same age)
· Survival curve of a species
· Types of survival curve:
· Type 1  low mortality rate during early and middle life and fast increased mortality in older  individuals (big mammals: significant parental care)
· Type 2  constant death rate during the organism life span (multiple rodents, plants, invertebrates),
· Type 3 A high mortality rate for the young and life and a death rate that declines in the adults that survive (fishes with small eggs: absence of parental care).
· Models of population growth:
· Exponential growth (curve shaped like a J)(e.g. newly introduced species; no limit on resources)
· Logistic growth (sigmoid curve)
· Plateau corresponds to carrying capacity of environment
· Human population growth

Biological Cycles
· Life history traits: traits tht affect an organism’s schedule of reproduction and survival
· Life history traits are result of natural selection
· Examples of life history traits:
· Age at first reproduction or age at maturity
· Number of reproduction events
· Number of offspring per reproductive event
· Trade-off b/w reproduction and survival:
· Frequency of reproduction, number of offspring or investment in parental care
· Dandelion: millions of seeds in the wind w/ hope of germination and survival of a few
· Coconut trees: fewer seeds but more volume/seed (w/ secretions to feed the embryo); thus, better chances of survival of offspring
· Examples of biological cycles:
· Semelparity (pacific salmon, agave): one reproduction (agave: unpredictable environment; many years of growth, massive investment in a giant flowering stalk, produces seed then dies)
· Iteroparity (grizzlys; humans): several reproduction events
· Experimental study of trade-off b/w survival and reproduction
· High investment of parents in production of offspring can have a negative impact on survival of parents or offspring
· Population of eiders in Canada
· Female eiders that produced more offspring were much less likely to survive to breed again the next year, demonstrating that reproduction had a significant cost

Population Dynamics
· Study of population dynamics can be applied to complex interactions b/w biotic and abiotic factors responsible to variation of population size
· Factors that regulate population growth can be density-dependent or density-independent:
· Birth rate (b) or death (m) that doesn’t change w/ population density is said to be density independent
· If death rate that increases when population density or a birth rate that falls w/ rising density is said to density dependent
· Mechanisms of density-dependent regulation: when densities of Big horn rams are high
· Lambs survival during the first winter is low
· Territoriality (restrict population growth):
· Cheetah can produce chemical marker in their urine to mark limits of its territory
· Gannets defend a small nesting territory by calling and pecking at one another
· Fluctuation of moose and wolf populations on Isle Royale (lake superior)
· Demographic cycles: lynx and hare
· Experiments have shown that rabbit don’t suffer from food limitation
· However, predation has a significant impact on rabbit population
· This doesn’t explain the 10-year cycle
· Exposure to predators causes hares to produce higher levels of stress hormones
· Stressed hares are less likely to give birth to live offspring =, and if they do their offspring are smaller
· Predator stress thus contributes to decline phase of hare population
· Metapopulations: small local populations that occupy a particular area of an appropriate habitat (patches) for survival of a population
· Dynamics of emigration, immigration, extinction and recolonization of patches
· Importance in species conservation
· See <<pica>> example in textbook







