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Life Takes Place in Populations

® Population
« group of individuals of same species in
same area at same time

# - rely on same resources
# - interact
= interbreed

Population Dynamics

= Complex interaction of biotic & abiotic
influences

124 Decline of Northern Pintail
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loss of habitat, predation, climatic changes affecting food availability

Population Ecology

= study of populations in relation to
environment

= environmental influences on population
density & distribution, age structure,
and variations in population size

To answer:
What environmental
factors affect a
population?

Population Spacing
= Dispersal patterns within a population

Provides insight into the
environmental associations
& social interactions of
individuals in population
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Characterizing a Population
® Describing a population ! range
e population range oo g =
+ pattern of spacing . * o5
= density === “12';5%‘”’ .
+ size of population -~ oA
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Population Range Changes in Range
= Geographical limitations = Range expansions & contractions
« biotic & abiotic factors - Changing environment
= food, predators, temperature, rainfall, etc.
« habitat 15,000 years ago Alpine tundra™ Present

Alpine unara 91312l Period
Spruce-fir forest

Mixed conifer forest
‘Woodlands

adapted to rainforest

adapted to polar region
F 3 — - v Spruce-fir forest
Mixed conifer forest

Grassland,
1km Woodlands chaparral, an
desert scru

Elevation (km)

Ok Grassland, chaparral
and desert scru

result of competition

At Risk Populations Measuring Population Density
=" Endangered species " How do we measure how many

individuals in a population?

e« number of individuals in an area
e mark & recapture methods

« limitations to range / habitat
= places species at risk
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Births and immigration add
. . individuals to a population. N .
Population Size *‘i‘q\ Population Growth Rates
Births Immigration . .
= Changes to = Factors affecting population growth rate
e sex ratio

population size

¢ adding & removing
individuals from a  Pepuatien

= how many females vs. males?
e generation time

population - = at what age do females reproduce?
=bith T NG R # age structure
. qeath . ) = how females at reproductive age in cohort?
= immigration F ; 5
= emigration

Emigration

a7

Deaths and emigration
remove individuals from
a population.



file:///F:/AP BIOLOGY/AP PPT Lectures/070--Ch54--Population Ecology/070--Habitat Fragmenation.htm

Colonie High AP Biology

DeMarco/Goldberg

Demography

® Factors that affect growth & decline of
populations
« vital statistics & how they change over time

4 .
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What does
this tell you
about the
population?
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Survivorship Curves
= Graphic representation of life table

The relatively straight lines of the plots indicate relatively constant rates of
death; however, males have a lower survival rate overall than females.

Survivorship Curves

* Generalized strategies = 'Wnatdo these graphs

tell about survival &

ies?
1000 Human strategy of a species? )
(type )
2 I. High death rate in post-
5100 g reproductive years
o
’-E /
g oyster Il. Constant mo_rtality rate
K 10 (type Il throughout life span
E Dy
@ - s .
1Il. Very high early
1 mortality but the few

T T T T
0 25 50 75 100 survivors then live long
Percent of maximum life span (stay reproductive)

Trade-offs: Survival vs. Reproduction

® The cost of reproduction
e increase reproduction may decrease survival
= investment per offspring

= reproductive events per lifetime Natural
= age at first reproduction selection favors
a life history

that maximizes
lifetime
reproductive
success J

Figure 52.7
How does caring for offspring affect
parental survival in kestrels?

Parental Survival

Kestrel Falcons:

The cost of larger
broods to both male

& female parents )

Normal Enlarged
brood size brood size

| rates of kestrels with larger
ing negatively affects

Reproductive Strategies

= K-selected
« late reproduction
« few offspring
« invest alotin raising offspring
= primates
= coconut \.
= r-selected
« early reproduction
«+ many offspring
o little parental care
= insects
= many plants

K-selected
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Trade Offs Population Growth
numobf?;'ﬁiiigzeof change in population = births — deaths
B, Exponential model (ideal conditions)
survival of offspring M = riN growth increasing at constant rate
or parent At 2,000
- ‘7':.1.001
N =# of individuals  £1s0
r =rate of growth g
r; =intrinsic rate gmoo
t =time }
d(A) =rate of change  =»
intrinsic rate = o
P ———— maximumrate of growth — ® 0 e "
Exponential Growth Rate Logistic Rate of Growth
® Characteristic of populations without = Can populations continue to grow
limiting factors i
" . exponentlally? no natural controls
e introduced to a new environment or 000 C—
rebounding from a catastrophe gvﬂ_,,,,lmm““a,
Gl growth
h [ Kk=1,500

Logistic growth

%’:1.0:\' (';‘?‘%)

effect of |
natural controls

F 1,000

Population size |N)

500 4

°s ; 1o he
1940 1950 1960 1970 1980 1990 2000 1900 1920 1940 1960 Number of generations
fear Year
Logistic Model of Growth Carrying Capacity
20 = Can populations contin
i - to grow exponentially?
£ wo + of course NOT!
I A + what sets limit?
2 o 5 10 15 . .
Time daye) = Carrying Capacity (K)
(a) A Paramecium population in the lab . .
+ maximum population
. ® size that environment
180 i
% 120 . can support with no
£ 120 g, degradation of habitat
8 90 ) . . .
) i + not fixed; varies with
g LA 2 changes in resources
5 Ue0o o “(d‘"" EDUDLD ©1975 1950 1985 1900 1995 2000
ime (days) Time (years)
(b) A Daphnia population in the lab (c) A song sparrow population in its natural habitat
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Carrying Capacity

= Maximum
population size
that environment
can support with

no degradation
of habitat

Number of breeding male
fur seals (thousands)

=
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changes in
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Changes in Carrying Capacity
® Population cycles

e predator — prey
interactions

[ Snowshoe hare 8
N 160 o
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® | imiting factors
«+ density dependent
= food supply, competi
= predators
= disease
« density independent
= abiotic factors

* sunlight
- ¢ temperature

* rainfall

Regulation of Population Size

tion

Limits to Growth
= Negative feedback prevents unlimited

growth —
death rate
rises as birth {

rate rises s Density-
TG dependent
48 | death rate
5§ !
= Equilibrium |
&8 density |

Population density —»

Density-dependent Density-dependent
birth rate Density- Density-  death rate
i‘f independent .g independent
density = deathrate S | birth rate
g2 1]
death rate or | % 8 '; g
birthrate | 28
/ E Equilibrium £ Equilibrit
@ | density o density

Population density —» Population density —

Isle Royale Studies
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=" Moose population on small island in Lake Superior

Introduced Species

= Non-native species
« transplanted populations grow
exponentially in new area
« out-compete native species
= loss of natural controls
= lack of predators, parasites,
competitors
« reduce diversity
« examples
= African honeybee
= gypsy moth
= zebramussel
= purple loosestrife
= snakehead fish
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Purple Loosestrife

« reduces diversity
o6 o loss of food & nesting
sites for animals

Biological Controls

® using an introduced
predator (or other
population growth
inhibitor) to limit the
population of a pest

or other unwanted
species

. . -
® can backfire as in - . > |
case Of BUfO 1975 1985 1995 2005
marinus in Australia g?
Human Population Growth Demographic Comparisons
What factors have i
contributed to this 6 @ o
exponential 5 i
growth pattern? =
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Age Structure

® Relative number of individuals of each age

Rapid growth
Kenya

Slow growth Zero growth/decrease
United States Ttaly
Male  Female Age Male  Female  Yearofbith Male  Female
Before 1915
1915-1919
1920-1924
1925-1929
1930-1934
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1940-1944
1945-1949
1950-1954
1955-1959
1960-1964
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Percent of population Percent of population Percent of population

Distribution of Population Growth

uneven distribution of population: ‘ 4

90% of births are in developing countries S 7
B : J &\\//
uneven distribution of resources: ‘\\z// ¥
i = &7 4™
wealthiest 20% consumes ~90% of resources &7«
increasing gap between rich & poor ) ,’6&0‘:\, e
- o 3
= ¢” ‘e,{\\\w
S| 8 World total
B s
=1
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° 3
S 2
2| e
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1900 1950 . 2000 2050
Time

Ecological Footprint

uneven distribution:
wealthiest 20% of world:
3.2 86% consumption of resources
53% of CO, emissions

26
024 & dabrbakababobohdidbobabalsh
Acres

Amount of land required to support an
individual at standard of living of population

Ecological Footprint—1997

16
147
124 deficit surplus
New Zealand
104 °
USA
Germany ©® ® Australia

Japan ® Canada
Norwa
61 ./ 0] g ® Sweder
UK Nethef- Based on land & water area

Ecological footprint (ha per person)
o«

4 . ds used to produce all
Spain World resources each country
2 China consumes & to absorb all
wastes it generates.

(ha per p'érson) )
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