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chedule of the lectures

Room for all lectures:
ELDO020

WEDNESDAY - LECTURES - ENV 220 Week Teacher

19/2/2025 | 10h15-12h The nature of ecology (introduction) 1 T. Battin

26/2/2025 | 10h15-12h The physical environment 2 T. Battin
5/3/25 10h15-12h Adaptations to the environment/Physiological 3 C. Grossiord

ecology

19/3/25 10h15-12h Community Ecology | 5 C. Bachofen
26/3/2026 | 10h15-12h Community Ecology Il 6 C. Grossiord
2/4/26 10h15-12h Ecosystem ecology | 7 T. Battin
9/4/26 10h15-12h Ecosystem ecology Il 8 T. Battin
16/4/2026 | 10h15-12h Biodiversity and conservation ecology 9 C. Grossiord

23/4/2025 Easter Holiday
30/4/2025 ENAC Week

7/5/24 10h15-12h Climate Chan:s{::{;a;:‘sson terrestrial 10 C. Grossiord
14/5/2024 | 10h15-12h | Climate Change impacts on aquatic ecosystems 11 T. Battin
21/5/2025 | 10h15-12h Re“"”’ti°r'1e:;°r|a°§(‘)"nypga":;psltejd‘i’;‘ecosvmm 12 T. Battin
28/5/2025 | 10h15-12h Applied ecology. Review and course wrap-up 13 C. Grossiord

Population Ecology
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L Schedule of the practicals

THURSDAY - PRACTICALS - ENV 220 Week Important deadlines
20/02/25 11h15-13h Introduction to practicals 1
. . Inform the experimental setup to TAs by
27/02/25 11h15-13h Sett it 2
/02/. etting up experiments email by 26/02/25
6/3/25 11h15-13h How to write a report 3

13/03/25

11h15-13h

Introduction to R

20/03/25 11h15-13h Field measurements 1 5
27/03/25 11h15-13h Data visualization in R 6
3/4/25 11h15-13h Field measurements 2 7
10/4/25 11h15-13h How to do statistical analyses 8
17/04/25 11h15-13h Field measurements 3 9
24/04/25 Easter Holiday
1/5/25 ENAC Week
8/5/25 11h15-13h Field measurements 4 10
15/05/25 | 11h15-13h Data Analysis/Interpretation 1 [Weiehting Oszlf::r:: t::az';" SREZEES
22/05/25 11h15-13h Questions / Discussion 12

REPORT SUBMITTED on MOODLE BY 06/06/25

(%]
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Adaptation to the
Environment

Physiological Ecology
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Overview of today’s class

Population Ecology

|. Properties of populations

ll. Intraspecific population

regulation

Population Ecology
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References to today’s class

Elements of ECOLOGY

NINTH EDITION

Thomas M. Smith « Robert Leo Smith

ALWAYS LEARNING PEARSON

Smith, TM. & Smith RL. Elements of Ecology, Global Edition
(Pearson)

Population Ecology
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Population Ecology

A population is a group of individuals of the same species that inhabit a given area.
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=PFL 1. Properties of populations

B FUNDAMENTALSIN ECOLOGY

But what constitutes an individual? .
..ml . A TS

 For unitary organisms, defining an individual is
easy.

 In a modular organism, the zygote develops into
a module, a unit of construction. This module then
produces more, similar modules. Most plants are
modular: they develop by branching, producing
repeated structural units.

Population Ecology
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. Properties of populations
Whole plant in a collective of
units making up both the shoot
and root systems
©
Branch
- H Axillary bud ‘.‘N &
The fundamental unit above ground is the o o & _
leaf, with its axillary bud and internode. It s.em_J A S
produces more leaves with axillary buds. Node
Basic vegetative unit Vegetative units Vegetative br_anches
repeat along the stem \;c:‘r:a-frr:::;enl:fry -buds,
Roots also show modular growth. e onal vegetative

B FUNDAMENTALSIN ECOLOGY

lllustration of modular growth In a plant. As the bud develops
and grows, it produces further leaves, each bearing buds in their
axils.

Plants produce a variety of forms through modular growth. Some
may spread modules laterally as well as vertically:

 Stolons — specialized stems that grow aboveground.
« Rhizomes — specialized stems that grow belowground.

Population Ecology
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Whole plant in a collective of
units making up both the shoot
and root systems

Branch
The fundamental unit above ground is the “*‘"a:"’f"“
leaf, with its axillary bud and internode. It Stem_ <
produces more leaves with axillary buds. Node
Basic vegetative unit Vegetative units Vegetative br_anches
repeat along the stem :::;rr:: ::;II:;Y -buds,
Roots also show modular growth. e onal vegetative

lllustration of modular growth In a plant. As the bud develops
and grows, it produces further leaves, each bearing buds in their
axils.

Plants produce a variety of forms through modular growth. Some
may spread modules laterally as well as vertically:

 Stolons — specialized stems that grow aboveground.
« Rhizomes — specialized stems that grow belowground.

B FUNDAMENTALSIN ECOLOGY
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B FUNDAMENTALSIN ECOLOGY

Genet — plant produced by sexual reproduction,
a genetic individual.

Ramet — module produced asexually by a genet
(a clone).

Pando was once thought to be the word’s largest organism. Each of the
approximately 47,000 trees forming the clonal colony is genetically identical and
all the trees share a single massive root system (Utah, USA).

Ramets can remain connected or separate. At that point,
they are physiologically independent and may undergo
sexual reproduction or asexual reproduction.

[y
[

Population Ecology
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By producing ramets, the genet covers a large area, and its life is extended.

B FUNDAMENTALSIN ECOLOGY

Other examples of modular organism are corals, sponges, bryozoans, many protists,

and fungi.

The Humongous fungus is the largest living organism by area (covering
9.6 km2). It is found in Oregon (USA). It is highly pathogenic to several
tree species.

To study populations of modular
organisms both the individual (genet)
and module (ramet) must be
recognized. This can be challenging.
Molecular studies can distinguish
between genets and ramets (see next
slide).

For practical purposes, ramets are
often counted as individual members
of the population and they often
function this way.
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1. Properties of populations

Cymodocea nodosa
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To study the structure of
seagrass communities,
scientists look at the genetic
diversity of C. nodosa
following a systematic grid
(bottom left). The numbers in
the figure show individual
genets and their distribution.
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We can calculate the probability of clonal identity for the
different distance classes (bottom right).

Data shows that the likelihood of clonal identity declines
with increasing distance and that sampling shoots at 30m
will ensure that samples are unique genotypes.

Alberto F et al., (2008). Journal of Biogeography
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The distribution of a population defines it spatial location - the area over which it occurs.
The geographic distribution range of a species encompasses all individuals of a species.

Pinus sylvestris
3o:w 20“W tD.‘W 0.' 10;E 20I‘E 30°

T T T T T
This distribution map, showing the natural area of Pinus Europe iled by members of the EUFORGEN Networks.

Citation: Distribution map of Scots pine (Pinus syfvestris ) EUFORGEN 2009, www.euforgen.org.

I —
First published online on September 2004 - Updated on 24 July 2008 0 250 500 1,000

A hypothetical population: each red dot Distribution range of Scots Pine (Pinus sylvestris L.). This widely distributed species
represents an individual organism. The blue is referred to as ublquitous.

line defines the population distribution range.

B FUNDAMENTALSIN ECOLOGY
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A species with a high distribution range is defined as ubiquitous, while a species with a

1. Properties of populations

restricted range is referred to as endemic.

Many endemic species are endangered
or threatened because of this.
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Population Ecology

The shale-barren evening primrose ( Oenothera argillicola) is an endemic
species found only on shale outcrops on south-facing mountain slopes in
the Allegheny Mountains
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A species is rarely composed of a single, continuous interbreeding population. Instead, it
Is usually a group of subpopulations = local populations of interbreeding individuals
linked by movement of individuals living in suitable habitat patches surrounded by
unsuitable ones.

Population Ecology

Mountain sheep

Genetic variation can be found: (Ovis canadensis)

« within subpopulations
« among subpopulations

A metapopulation is the

collection of all local ‘.\“ \
subpopulations. Geographical distribution of | - ‘ )

Mountain sheep in the westem
USA. The species is composed of
several subpopulations.

~~~~~~~~~~~~
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Population Ecology

The distribution range is limited by tolerance to different
environmental conditions, including temperature, soil moisture,
and elevation.

Species with wide distribution ranges will encounter a broader
range of environmental conditions than species with a more
restricted distribution.

« Variation in environmental conditions leads to
genetic variation due to different selective
pressures in various situations.

 The farther apart populations live, the more
pronounced this variation becomes

B FUNDAMENTALSIN ECOLOGY

Spain Finland
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1. Properties of populations

Geographic variation within a species in response to changes in environmental
conditions can result in the evolution of clines and ecotypes.

A cline reflects a change over a geographic region in a trait. Clines follow
environmental gradients that varies continuously over the geographic region (e.g.,

elevation, latitude).

The fence lizard has a cline in body size (SVL) across its range.
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Step clines indicate abrupt changes in the environment and the phenotype and
genotype organisms.

long stipules at
\Ieaf nodes

-~

P /
27 e
Y
! ’. K ) -__ : _"_ : : ¢
%ﬂooth, h N ' W\ \white flowers,

+ ‘purple flowers stouter leaves i ' _ with fuzzont em

withimore
.lance-shaped, mostly unveined , prominent veins

leaves = , e Diodia virginiana
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1} g

Diodia teres
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Step clines indicate abrupt changes in the environment and the phenotype and

genotype organisms.

These variants in different populations are
called ecotypes - a population adapted to
its unique local environmental conditions.

Ecotypes differ from other populations in
several traits. They are an early stage of
speciation, potentially leading to different
subspecies under continued isolation and
selection.

1. Properties of populations

Population Ecology

Inland Site Coastal Site

B Number of leaves
I Seeds/Plant

Native Introduced Native Introduced
Inland Coastal Coastal Inland
ecotype ecotype ecotype ecotype

Estimates of fitness (plant size as measured by the number of leaves and
seeds produced per plant) for inland agricultural sites and coastal ecotypes
of the annual plant Djodia teres planted at each of the two sites. Ecotypes
perform better in their native habitat.
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The size of a population is defined by its abundance (the number of individuals).

N Abundance depends on population density and the area over
/:, 2 % \ which the population is distributed.

3 | @

7 " g\ « Abundance is the total number of individuals in the

& 3 \ population (all red dots).

& 1 L ]

bt Y 'q « Population density is defined as the number of

/ individuals per unit area. If we assume that each grid

\ * e cell is 1 m2 the density of grid cell #1 is 5

‘\{: individuals/m2.
[ )

N
>4
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B FUNDAMENTALSIN ECOLOGY

Individuals are not wusually evenly distributed over the
geographic range. There are 3 distribution patterns:

« Random distribution: the position of one individual is
independent on the position of other individuals.

 Uniform distribution: organisms are found at a regular
distance from one another. This is often the result of
negative interactions among individuals.

« Clumped distribution, individuals are found in groups.
This is the most common spatial distribution and results
from a number of factors.

Population Ecology
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How can we determine the abundance of a population?

Population size = population density x the area occupied

« A complete count may be possible if the abundance and
area occupied are small.

« For larger areas, if an organism is sessile, sampling can
be done using quadrats along transects.

« The accuracy of this method depends on the spatial
distribution of individuals. :

L
. . . L] L} . L]

- - - L »

B FUNDAMENTALSIN ECOLOGY

Random Uniform Clumped

N
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1. Properties of populations

For mobile organisms, mark-recapture is commonly used to measure population size.
This method is based on:

Population Ecology

« capturing several individuals in a population and

marking them (t1) % %e0ee 2
« releasing marked individuals back into the population, XA
and after an appropriate period (t2), recapture several Suveyi: =g ®q’ * Survey 2:
o . . 0% 0% | /0 0 0, |ge0
individuals in the population. o ¢ e ® oo
; 1.23: [ s ° .’.’: ...... /. ® ..'
N n nM e2e% 0 %e0 Red
T - N = \ o ....6!:.9..‘...!.
R R ®et e *
M ®e °° %

N = total individuals (unknown)

M = marked individuals at t1 Researchers using mark-recapture sampling

to estimate the population of Bristle-thighed
Curlews. Captured birds are marked with leg
flags to estimate population size.

n = captured individuals at t2

R =recaptured individuals at t2
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B FUNDAMENTALSIN ECOLOGY

Other methods include observations of the presence of organisms (e.g., counts of
vocalization and animal tracks).

The observations are converted to number of individuals heard per hour or seen per
kilometer. These are indices of abundance, not estimates of actual abundance.

Population Ecology






=PFL 1. Properties of populations
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= A population with non-overlapping generations does not have an age S

= A population with overlapping generations has an age structure:

Measures of population structure also include age and developmental stage.

%%g

structure: individuals reproduce and die within a single season like in #3”%% -
annual plants and some insects. \ %y

¥

Male Female Male Female

-there are individuals in different age classes
-reproduction is restricted to certain age classes S0

. ) . . 75-79
-mortality is common in certain age classes 7074
5550
50-54
45-49
40-44

An age pyramid is a graphical representation of %

the age structure of a population. The shape of

15-19

the pyramid can provide information on future o

5-9

N
~

Population Ecology

population growth. Under 5

8 6 4 2 0 2 4 6 86 4 2 0 2 4
Percentage of population Percentage of population

(a) Egypt (b) United States
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Population Ecology

The movement of individuals in a population directly influences subpopulation density and
maintain gene flow between subpopulations.

= Dispersal is the movement of individuals in space that can shift or expand the geographic
distribution range of a population.

Many organisms depends on passive dispersal (wind, water,
gravity, animals):

« Seeds of most plants fall near the parent plant. Generally, the
heavier the seed, the shorter the dispersal distance. Wind can
carry light seeds.

« Animals can be important dispersers of plant seeds. Some seeds
are dispersed when an animal eats fruits and the seeds they
contain. Seeds pass through the gut and are deposited in feces.

« Some seeds have spines or hooks that attach to animal fur or
bird feathers.

B FUNDAMENTALSIN ECOLOGY
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Shift in the tree line: because of warming, plant dispersal to higher elevations is occurring

1931 55

. Population Ecology

1997

| . : : LZ L
Rocky mountains, Colorado, USA Alps, Switzerland

Ao

B FUNDAMENTALSIN ECOLOGY
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1. Properties of populations

Land-use changes could explain some
trends, but the consistent upward shift
over the Alps is likely reflecting the
substantial warming and the receding of
snow cover that has taken place over
recent decades.

Except for insects, the upward shift of
organisms seems too slow to track the
pace of isotherm shifts induced by
climate warming,.

Species interactions are likely to change
over multiple trophic levels through
phenological and spatial mismatches.

Vitasse et al., (2021) Biological Reviews
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1. Properties of populations

Migration is the movement of organisms that is round-trip.
These trips may be daily or seasonal.

Examples:

zooplankton move in the water column; lower depths during
the day and the surface at night (predator avoidance)

bats leave caves at dusk, move to feeding areas, then return
at dawn

earthworms move deep into the soil for winter to avoid
freezing, then move back up in the spring

gray whales feed in the Arctic during the summer, winter off
the California coast where calves are born.

w
=4

v
£

Lo ¥
Population Ecology

Winter
breeding L3 oo

grounds

(a) Ringnecked ducks (Aythya collars)
breeding in the northeast migrate in a
corridor along the coast to wintering grounds
in South Carolina and Florida. (b) The gray
whale (Eschrichtius robustus) summers in
the Arctic and Bering seas; it winters in the
Gulf of California and the waters off Baja
Califomia.
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1. Properties of populations

Temporal phases of dispersal

Departure

Transport

Arrival

Human-mediated dispersal pathways

Contamination

Host Environment
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\» 0y
Q7 het
v

Hitchhiking

Attachment to or within
vector

Tl

F &
Movement of vactor
-
- G W

Detachment during or
after travel

x,@g_%

N

Harvesting

Harvesting of indwviduals

o

Transport of the
harvested Individuals

()
- G W

Intentional
relsase

Escape

- |

Gurrane Dpininn i inseet Scknes

B FUNDAMENTALSIN ECOLOGY

Dispersal by humans has also led to the redistribution
of species on a global scale. Freed from the constraints
presented by their predators, parasites, and competitors
in their native range, many species have become
established and spread.
Global distribution and temporal trends of established alien species
8000
6000
4000
2000
1500 | 1600 1700 1800 1900 2000
 —— ] = Africa - Asia-Pacific
0 2000 4000 6000 8000 10000 - Americas Europe and Central Asia

w
N
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(= . . . n
Biological invasion

8 11 17

2. Introduction

3. Establishment j

4, Spread

Biological ‘ )
invasion process

Native species

A &

Alien species

Established alien
species

Invasive alien
species

Introduction pathways,
Drivers and
Negative impacts

1. Properties of populations

Invasive species — organisms successfully
introduced to places
occurred. Sometimes the introduced species
are harmless, but more often they have
native species and

negative effects on
ecosystems.

CAT CURFEW FOR AUSTRALIAN
CITIES & COUNCILS

f toorss
NI EACES:

Since they were first introduced in Australia by European settlers in the 17t
century, feral cats have helped drive an estimated 20 mammal species to

extinction.

they have

w
[

Population Ecology
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The windmill palm (T. fortunei) is one of the 800 exotic
species present in Switzerland and it’s highly invasive (107
species were considered invasive in Switzerland in 2006).

Population Ecology

All alien species established in the
environment (plants, animals, fungi)

Share of invasive alien species
(plants, animals, fungi)

</A

Plants M Fungi Animals

The palm spreads from gardens to forests, where it
excludes native plant species and reduces local
biodiversity. The mechanisms by which it outperforms
native species are unclear.

B FUNDAMENTALSIN ECOLOGY



=PFL 1. Properties of populations

Populations that are declining in size (deaths exceed births) can eventually become extinct.

Small populations are more vulnerable to extinction because of loss of genetic variability
and increased vulnerability to:

Demographic stochasticity - the random variation in birth and death rates

= Environmental stochasticity - the random variation in the environment that can
influence birth and death rates in a population.
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Extreme environmental events can increase
mortality and reduce population size. |If
environmental conditions exceed the bounds of
tolerance for the species, an extreme event could
lead to extinction.
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Human activities are causing massive extinction
rates (cf. lecture 10).
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Applications: Human activities often affect other organisms through loss or degradation
of their habitat. Currently about 5000 animal and 7000 plant species are classified as
vulnerable. Many vulnerable populations are restricted to protected areas.

Population Ecology

How can we decide how large these protected areas must be to keep a population
viable? Protected Areas of the world @ potectedplaner

(1) Determine the Minimum Viable
Population (MVP) - the number of
individuals necessary to ensure the long-
term survival of a species.

The number of individuals must be large
enough to withstand chance variations in:

Source: UNEP-WCMC AND IUCN (2019). Protected Planet The Workl Database on Protected Areas (WDPA) [On-ine].
December 2019, Cambridge, UK: UNEP-WCMC. Available at www.protectedplanat.net

B FUNDAMENTALSIN ECOLOGY

- births and deaths UN“’) wCMC I Terrestrial protected areas [l Marine and coastal protected areas @N eVXCPA
- environmental changes
_ genetic drift Map of protected areas. UNEP-WCMC (2019). Available at:

www.protectedplanet.net
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How is the Minimum Viable Population (MVP) determined?

It depends on the life history (i.e., the patterns of survival and
reproduction) of the species and the ability of individuals to
disperse among habitat patches.

A
1,000

100

10

number of survivors (log scale)

0

B FUNDAMENTALSIN ECOLOGY

age in relative units
© 201 Encydopeedia Britannica, Inc.
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=PrL 1. Properties Of popu Iaﬁons Relationship between the percentage of bighom sheep

populations persisting and time (years). NVrepresents
population size.

How is the Minimum Viable Population (MVP) determined?

It depends on the life history (i.e., the patterns of survival and
reproduction) of the species and the ability of individuals to
disperse among habitat patches.

Genetic models suggest that populations of less than 1000
individuals are highly vulnerable to extinction. For species that
have large fluctuations in population size (many annual plants), the
estimated MVP is 10,000.

N

w
-

Population Ecology

N =101 or more

\/

This study on bighorn sheep populations provides one of
the best-documented cases of MVP size (Berger, 1990,
University of Montana). They examined 120 populations.

Percent of populations persisting

B FUNDAMENTALSIN ECOLOGY
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1. Properties of populations

(2) Once the MVP for a species has been determined, the area needed to support the
population must be estimated.

This is the minimum dynamic area (MDA). It needs to consider:
Carrying capacity of the habitat (nb. of individuals the resources available in a habitat

B FUNDAMENTALSIN ECOLOGY

can support)

The home range size of individuals (amount of space used).

MDA gives an estimate of the area requirement per
individual. With an estimate for both MDA and MVP,
the area needed to maintain a viable population can

be determined.

® Large carnivores

£l
(-]

Population Ecology

10° — ® Large herbivores
@ Small herbivores bt

104

103

102

10!

Number of individuals in population

oL—L 1 1 1 1
10° 102 104 106

Park area (hectares)

Large parks contain larger populations than small parks; only the largest parks may contain long-term viable populations
of many large vertebrate species. If a species's minimum viable population (MVP) is 1000 (dashed line), parks of at least
100 ha will be needed to protect small herbivores. More than 10,000 hectares will be required to support populations of
large herbivores, and parks of at least 1 million hectares will be needed to protect large camivores.
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Overview of today’s class

Population Ecology

|. Properties of populations

ll. Intraspecific population

regulation
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1. Properties of populations 3
No population can grow indefinitely. As the population density increases, resource ;
availability per capita decreases. Eventually, this reduced availability will regulate £

population growth.

g8 The size of the world population over the last 12.000 years m Annual world population growth rate (1950-2100)
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For the last half-century, the population growth rate (percentage change in population per year) has been declining. The UN
projects that this decline will continue in the coming decades (blue line). Over two centuries, the sevenfold increase in the world
population amplified humanity’s impact on the natural environment.
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What would the world look like if
everyone had the same resources as
everyone else?

8.5 kg meat and 20 kg fish per year

* One coffee every 60 days

* 8 g cheese per year

19 L beer per year

* Anew pair of jeans every 70 years

» We are refugees for 5 months; half of
this time, we are less than 10 years old

« We suffer from hunger 60 days per

year...
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Pfrunder 2002. Neotopia. Atlas zur gerechten Verteilung der Welt.
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Density-dependent population regulation affects a population in proportion to its size.
Density can regulate population size in two ways:

Population Ecology

Births

resource availability

« Density-dependent mortality - As population density
increases, the rate of mortality increases

» Density-dependent fecundity - As population density
increases, the rate of fecundity decreases

predation

Per Capita Rate

disease and parasites

Deaths

Factors that affect density-dependent regulation include
reduced resource availability, changes in predation ° Population Density
patterns, or the spread of disease and parasites.

Density-independent regulation factors - environmental
events that affect the population regardless of the
number of individuals (e.g. , floods, fires, storms).
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=PFL 1. Properties of populations

Intraspecific competition affects growth and development. As population density
increases, resources become limited. Either some or all individuals reduce their use of
resources, generally slowing growth and development first.

Population Ecology

rate of carbon uptake (fewer carbohydrates are allocated to growth). 5 10 15 30
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Salt marsh spear-leaved orache plants were grown in growth
chambers at different densities. After four weeks, photosynthesis and , °
»  plant weight were measured. 7 !
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Competition index:

value seen in the data.

Abies concolor
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Example: Change in growth rate with competition. Growth rate with
competition was calculated for trees of six different diameters (5, 10, 15, 40,
and 100 cm). The competition index (NCI) is scaled against the maximum

Abies magnifica
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DBHswais the diameter at breast height of the focal tree, iis a species- or group-specific coefficient that
ranges from O to 1 and allows the competitive strength to vary for each species or group, DBH;is the
diameter at breast height of the competitor tree j of species i, distance;is the distance between the focal

tree and competitor tree j of species i.

F 3
(-]

Population Ecology



=PFL 1. Properties of populations

B FUNDAMENTALSIN ECOLOGY

Y
~

Competition happens when individuals use a limited shared resource.

Population Ecology

Intraspecific competition is competition among individuals of the §
same species. Members of the same species usually have very
similar resource requirements. 5

Two responses to limited resources:

Scramble

N>
Scramble competition — as competition becomes more intense, growth

and reproduction are depressed equally among all individuals. Scramble
competition can result in all individuals having insufficient resources lead to

. . . » N
extinction of the population. ‘
L ) o ) N Contest
Contest competition — some individuals claim enough resources for
themselves while denying others a share of those resources. Contes
competition only negatively affects the unsuccessful individuals; the
successful individuals continue to survive and reproduce. > Ny

N,=size of population before competition; N,=size of population after competition
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3. Exercices

Question: You have been tasked with setting up a protected area that could host a
vulnerable population of a large predator species (grizzly bear). Describe (1) how you
would estimate the number of individuals you would establish in the protected area and
the associated risks to consider regarding the population size, and (2) how large the
protected area should be and what needs to be considered to establish the size of the
area. At the exam in 2023

B FUNDAMENTALSIN ECOLOGY

Answer: When setting up a protected area, the first step is to determine the minimum viable population, i.e., the
number of individuals necessary to ensure the long-term survival of the species. This number must be large enough to
withstand chance variations in births and deaths, environmental changes, genetic drift and catastrophic events. As the
grizzly bear is a predator species, one could use the information from genetic models that suggest a minimum of 1000
individuals.

The second step is to estimate the minimum dynamic area, i.e., the area needed to support the population. This area
depends on the carrying capacity of the habitat (the number of individuals the resources available in the habitat can
support) and the home range size of the individuals (the amount of space needed). Typically for a population of 1000
grizzly bears, this area needs to be about 2 million km2.

F 3
-]

Population Ecology



=PrL

B FUNDAMENTALSIN ECOLOGY

3. Exercices

Short Answer Questions (at the exam in 2023)

1) An individual tree or plant produced by sexual reproduction and thus arising from
a zygote is a genetic individual, known as a(n)

Answer: Genet
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Next week

Marsh hawk

Community ecology
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